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The Western Regional Heath/Zenith 
Users’ Group Conference was only a 
monorail ride away from Disneyland. 
Sometimes it seemed even closer than 
that in spirit. Our reporter came away 
thinking WRHUGCON was created to 
fulfill the fantasies of Heath/Zenith 
computer enthusiasts. She also got a 
good price on a Z120. 




If the H/Z100 is so smart, why does it 
have to ask for the time and date every 
time you boot up? Well, thanks to FBE 
Research, it doesn’t have to any more. 
And it doesn’t have to sacrifice an 
S-100 slot in the process of installing a 
clock/calendar, either. 
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change it. Just plug in a substitute for the read-only mem¬ 
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number, symbol, and graphics character. You could 
program your own ROM, but first take a look at what this 
one has to offer. 

Standard Operating Procedure 

ROM Monitor Routines of the 100 and 150 

William M. Adney 

H/Z100 and H/Z150 series computers have some signifi¬ 
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from disk. They can test themselves, help you adjust your 
screen display, help you debug software, and boot from 
any drive attached to your system. 

Two Ways Your TOO Can Run CP/M Software 
Under Z-DOS/MS-DOS 

Joseph Katz 

Got some old CP/M software squirrelled away? Want to 
be able to use it on your H/Z100 without buying a second 
operating system and booting it up each time? Two 
approaches to this challenge are reviewed here. 
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HERO 2000 is Heath’s latest 
educational robot, complete with sonar 
ranging devices, light and sound 
sensors, and options such as a radio for 
remote control and an arm. There are 
also three courses you can study to 
learn about robotics in general and 
HERO 2000 in particular. 
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The Editorial Eye 


As you may have read on the cover 
of this issue, Zenith Data Systems 
won two very significant government 
contracts the last week in February 
The first was with the Internal 
Revenue Service for 15,000 to 18,000 
Z171 portables. Word got around in 
January that IBM had the award 
locked up with its PC Convertible. 

The computer colossus was said to 
value the deal at $36 million. Un¬ 
fortunately for IBM, Zenith’s bid was 
closer to $27 million. j 

The second contract covers about 9 
90,000 Z200 systems for various j 
agencies of the Department of De- | 
fense. It’s valued in the $242 million J 
range. “ 

The military contract bidding was | 
to supply three different systems for £ 
compatibility with the IBM PC, XT, 
and AT models. Zenith was able to satisfy this requirement with three con¬ 
figurations of its Z200 series. A Z200 with dual floppies and 500K of RAM is 
compatible with the IBM Personal Computer. Substitute a 20-megabyte hard 
disk for one of the floppies, and the ’200 is compatible with an IBM PC XT. 
Throw in another 640K of RAM, and the ’200 competes successfully with the 
IBM PC AT. 

I don’t know of any other vendor able to provide such a graceful upgrade 
path. (The IBM PC AT is reported to be less compatible with the IBM PC than 
the Z200 is!) It might not seem very efficient to buy a Z200 for compatibility 
with the IBM Personal Computer, but Zenith gave the military a good price: 
about $1,100. 

The two contract victories show clever bidding on Zenith’s part. They also 
demonstrate that the Z171 and Z200 look good to buyers who examine the 
alternatives carefully. This suggests Zenith will benefit from the increasing 
sophistication in the microcomputer marketplace. Since the fall of 1983, I’ve 
been urging Zenith to concentrate on customers willing to look beyond a 
computer’s name plate. Zenith found a couple of significant ones in February. 
The resulting publicity—only sampled on the cover of this issue—should help 
them find many more customers. 



This spring, I enter my tenth year of editing publications for those interested 
in the computer products of the Heath Company. (The first issue of Buss was 
published in April of 1977.) I think I’m finally starting to get the hang of it. And 
I can’t remember when it was ever more fun. A lot of the credit for that goes to 
the people listed on this page with whom I work every week. Among my other 
benefactors are those who provide the information we bring you each issue. 
And I enjoy tuning in to the HUG bulletin board on CompuServe. Another fun 
part of my job is getting all those checks you’ve been mailing in. I’m willing to 
keep it up as long as you are. 
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Letters 


The IBM standard 

When I subscribed to Sextant it was 
because you said it was for the users 
of Heath/Zenith computers. Apparently 
that means different things to different 
folks! It seems that most of your readers 
(and those of REMark ) take it to mean all 
the Heath/Zeniths except the ones that 
are IBM compatible. In a way, I can 
understand their feelings as I used to be 
on the CP/M side of the house. Oh, I 
know, the Z100 has better graphics. But 
then there are other computers with 
better graphics than the Z100. 

I am not a great fan of the IBM 
movement, but you have to admit it 
brought a standard (even though not the 
best) that has produced a ton of software 
and hardware. A computer is only as good 
as its software and that is where the Z150, 
Z160, etc. come into their own. When I 
see pages devoted to Peachtext 5000 and 
read the praise people have for it, I won¬ 
der if they have really seen/used anything 
else. Not that Peachtext 5000 is bad, but 
certainly not up to today’s standards. 

I could go on about this subject but I’ll 
get enough “hate” mail just from these 
few lines. In closing, good luck to the 
“true Heath/Zenith users” and don’t 
bother to tell me my subscription is up for 
renewal. 

Gary Retterbush 
APO, NY 09123 

PROMPT with ESCape sequences 

I really enjoyed William Adney’s 
article on the MS-DOS PROMPT command 
(Sextant #21). It was quite educational 
and set me off exploring another niche in 
my computer. Mr. Adney has some clever 
uses for PROMPT! I never knew that you 
could send escape sequences with 
PROMPT, but as usual there is more than 
one way to skin a cat. 

You can set the escape parameters with 
ECHO in a batch file. For example, my in¬ 
itial settings are done by a series of ECHOS 
in AUTOEXEC.BAT. You simply type 
ECHO <ESC>[escape codes] 

You need an editor that can embed an 
escape (control [), but any editor worth its 
salt can do this. You can always enter a 
simple [ and then change it to <ESC> 
using DEBUG. 

Many of the parameters mentioned in 
the article, such as re-mapping the 
keyboard, setting colors, etc., only need 
to be set once, so PROMPT is not necessari¬ 
ly the best place for this. However, there 
is a valid reason for setting these 
parameters with PROMPT (and it’s quite 
clever to do so), so let me give you my 


reasons both for and against. 

Some software resets a few of the 
parameters (such as keyclick). I have 
gotten in the habit of using batch files to 
call all my software, since so many 
programs require some sort of initializa¬ 
tion, such as starting ZPC, so I just have 
my batch files reset everything after the 
program ends. By using PROMPT to set 
these parameters, you automatically 
cover any changes made by your software, 
since the parameters would always be 
reset after every command or program. If 
you do not use batch files to call your 
software, and you find some parameters 
are reset when you exit the programs, 
then using PROMPT is a fine way to take 
care of it. 

However, PROMPT takes up space in the 
System Environment (along with the 
PATH, COMSPEC, and anything else you 
care to SET). Because the System 
Environment has a fixed, limited size, if 
you have a large PATH you may need to 
keep PROMPT simple. This is the case for 
our system at work (a Z151 with hard 
disk), where PATH is so long it runs off the 
screen, and even then the language direc¬ 
tories (five so far) have to be left off the 
PATH because they won’t all fit. Because of 
this, our System Environment is nearly 
full, and we must use a simple PROMPT 
$p$g. (The hard disk is nearly full, too, 
but there’s no simple fix for that.) 

Finally, the keyboard mapping feature 
of the H/Z150’s ANSI device is available 
on the TOO via the ALTCHAR.SYS file. 
True, the ANSI codes for this are indeed 
“For H/Z150 owners only,” but I wouldn’t 
want the TOO folks to feel left out. In¬ 
deed, I wouldn’t be surprised to learn 
that ZDS added this ANSI extension to 
the T50 to make up for IBM’s lack of 
ALTCHAR. SYS. ZDS thinks so little of ANSI 
that in MS-DOS 3 for the TOO they don’t 
even document its use! 

Thanks again for a fine article, and 
thanks for your policy statement regard¬ 
ing the T50! 

Rich Downer 
Seattle, WA 

Support for “The Eight-Bit World” 

As the owner of about $5,000 worth of 
H89 computer and accessories, I was be¬ 
ginning to feel a bit on the abandoned 
side. Thanks for your efforts to rescue 
me. I am speaking of your new column 
“The Eight-Bit World.” Since Heath has 
decided that we no longer exist, it is good 
to find that there really is someone who 
cares. 

In the fast paced world of electronics 


and computers, I suppose that those who 
buy early are doomed to see their 
purchases declared “obsolete” before 
they are paid for. However, it does seem a 
shame to throw something away just be¬ 
cause it is out of date. Especially when it 
still works as well as it ever did. 

It has been my hope to get along in this 
new computerized world without having 
to learn more than one operating system. 
With the help of Walt Janowski and your 
magazine, there may yet be a chance for 
success in that hope. 

V.E. Baugus 
Houston, TX 

Thanks for the articles 

Thank you very much for the two 
articles that appeared in Issue #21, “The 
Eight-Bit World” by Walter J. Janowski, 
and “See Seven Sorts” by Robert 
Crawford. 

The Crawford article on sort algo¬ 
rithms is of interest to all serious PC 
users. As a user of the Shell-Metzner sort 
algorithm (which appeared a few years 
ago in one of the HUG REMark issues), I 
was extremely interested in the compari¬ 
sons between the different sorts (some of 
which I had not heard of previously). Mr. 
Crawford’s article was factual, demon¬ 
strative, and enjoyable to read. 

Mr. Janowski’s article is just the kind 
of article I was hoping a magazine like 
Sextant would be able to provide for me. 
This column will be a definite plus for 
your magazine. 

Thanks again for providing room in 
Sextant for the H8/H89 users in specific, 
and for all users (both H-dash and Z-dash) 
in general. 

Phillip Marian McCrum 
Brea, CA 

Twenty-seven EasyPCs 

Like many in the Zenith community, I 
have been waiting for rumored IBM- 
emulation for the Z100 to become a 
reality in the marketplace. I am in charge 
of microcomputer operations for a college 
and, as such, have responsibility for over 
50 Z100 low profile computers. Over the 
past three years, we have found software 
support for the Z100 to be adequate for 
our needs. However, we have found that 
much of the commercially available 
educational software is written specifical¬ 
ly for the IBM PC. Consequently, to get 
the maximum use of our ZlOOs, emula¬ 
tion was desirable. 

After examining and testing the two 
products now on the market, we chose to 
install the EasyPC emulation package 


Sextant May-June 1986 3 




from UCI Corporation. To date, I have in¬ 
stalled 27 of the units and would like to 
report my observations. Installations 
have been in ZlOOs ranging in age from 
three months to over two years. All are 
dual floppy drive machines with memory 
configurations ranging from 192K to 
768K, operating at 5 and 8 MHz. 

First of all, we have yet to find any 
software designed for the IBM PC that 
will not run on the EasyPC. Additionally, 
there seems to be no loss of performance 
in speed or graphics when compared with 
the same software running on a Zenith 
PC [Z150]. Of even greater importance is 
that staff and students using the 
computers don’t have to do anything ex¬ 
cept indicate the mode which matches 
their software. In fact, the EasyPC allows 
a hardware switch setting which specifies 
a default mode. In our case, if no mode is 
chosen, the Z100 boots as a Z100. 

The boards are easy to install. In¬ 
structions are well written and well illus¬ 
trated. Of the 27 units I have installed, I 
have had some performance difficulty 
with about five. In each case, the support 
staff at UCI Corp. was extremely helpful 
in understanding the symptoms, pin¬ 
pointing potential problems, and, in all 
cases, identifying an adjustment or weak 
component in the Z100. For instance, 
one Z100 required a new 8088 processor 
when, after operating for over an hour, 
the computer experienced difficulty in 
the IBM mode. With some older ZlOO’s 
and monitors, video signal strength 
problems in the Z100 video board were 
corrected with adjustments to the Z100 


video board contrast and signal pots. 

Because of the number of EasyPC 
units I have in stock, I have had the luxury 
of swapping EasyPC components when a 
problem arose. So what may have 
appeared on the surface to be a problem 
with the EasyPC, did not leave the in¬ 
stallation as I tried other identical boards. 
Of the 27 units installed (three boards 
each), I have had two boards which 
appear faulty and are being replaced by 
UCI. 

Calls for assistance to the UCI toll-free 
number can only be characterized as 
courteous, interested, and (most im¬ 
portant) resulting in problem resolution. I 
am impressed with the company and the 
product. 

We think the Z100 is a wonderful 
computer. Its performance, reliability, 
and ease of service have been critical to 
its successful use as the foundation of our 
computer labs. I estimate that the addi¬ 
tion of the EasyPC emulator has 
lengthened its software support life by at 
least two years—making this an ex¬ 
tremely good investment. 

Timothy J. Donovan 
Community College of Vermont 
Montpelier, VT 

Thanks for the prompt 

I received a rather unexpected number 
of letters on my article about the MS- 
DOS PROMPT command (Sextant #21). I 
appreciate comments on my articles and 
look forward to those letters, since I al¬ 
ways learn something. The PROMPT arti¬ 
cle was no exception. 


1OO 'TIME 

110 ' Program that sets TIME# to software clock made by Charles Horn 
120 ' 02/23/86 
130 ' 

140 ' Use the program by Robert Phillips (Sextant Letters - Issue 21) 

150 ' to find where the software clock is. For now lets assume it is 
160 ' between addresses 4903 to 4910 
170 ' 

180 TIME# = "00:00:00" ' Set TIME# -- This does not change the Clock 

190 ADDR7. = VARPTR (TIME#) ' Get Address of TIME# 

200 CLKADDR7. = 4903 ' Clock Address 

210 MSB*/. = I NT (CLKADDR7.) /256 ' Most Significant. Byte 

220 LSB7. = GLKADDR7. MOD 256 ' Least Significant Byte 

240 POKE ADDRX+1,LSB7 ' Set TIME# to point 

250 POKE ADDR7.+2, MSB7. ' at this software clock 

260 ' 

270 PRINT "Remember DO NOT modify TIME# else it will not point" 

280 PRINT "to the software clock any more." 

300 PRINT TIME# 

310 END 


Listing A. (See “Another suggestion on HDOS clock,” above, right.) 


520 PRINT CL$;GR$:PRINT TAB(5);RV$;"BATTLESHIP";VR$;TAB(23);N0$ 
1280 PRINT ES$;CHR$(89);CHR$(Y+31);CHR$(X+31);CH$ 

1380 PRINT ES$;CHR$(89);CHR$(Y+31);CHR$(X+31);C(M) 

Listing B. (See “Battleship revisited,” above, right.) 


I mentioned that I had not been able to 
develop a use for the $H (backspace) pa¬ 
rameter. But it is obvious that a number 
of you have figured that one out. 

Those who use the time parameter ($t) 
point out that the display of hundredths of 
a second is not very practical. I agree. 
Your solution was to use the time parame¬ 
ter followed by three backspaces (i.e., 
$t$h$H$h) to erase the decimal point and 
the two digits. 

Several of you suggested that the 
seconds display was also not very practi¬ 
cal in this particular application. Again, I 
agree. Your solution was to use the time 
parameter followed by six backspaces to 
erase the seconds and hundredths of a 
second (i.e., $t$h$h$h$h$h$h). 

Thanks to all of you who sent me these 
suggestions. 

William M. Adney 
Grand Prairie, TX 

Another suggestion on HDOS clock 

I am responding to the letter written by 
Robert Phillips in Issue 21 of Sextant, 
which concerns the HDOS software clock 
by Charles Horn. 

I have another solution for his 
READTIME program. [Listing A] shows 
how to set up TIME$ to point to the 
software clock all the time. The key to the 
program is in its use of the VARPTR func¬ 
tion along with PEEK and POKE. 

A user may now PRINT TIME$ and set 
new strings equal to TIME$ and it will 
keep the current time. So you only have 
to run the program once. 

Michael Stevens 
Loveland, OH 


Battleship revisited 

In the January-February 1986 issue of 
Sextant, issue #20 on page 77, there is an 
error. In the article on “Z-BASIC Battle¬ 
ship” it states that in order to be able to 
use this program on a Z100, you must 
change line 520, then replace lines 1280 
and 1380. I have an H89 computer, and 
would like to know what the lines 1280 
and 1380 were before they were changed, 
as they are changed in the program also. 

I enjoy your magazine and would like 
to see more programs like this in 
M BASIC, and more information on 
things happening with the H89 systems 
vs. the other Heath computers. 

Steven Dawid 
San Diego, CA 

The original version of the Battleship 
listing was published in Sextant #7. For 
the benefit of readers who don’t have that 
issue, the three lines in question are 
reprinted in Listing B. 

Please send letters to: Editor, Sextant 
Magazine, 716 E Street, S.E., Washing¬ 
ton, DC 20003. Letters will be edited 
according to style and space require¬ 
ments. Due to the volume of mail 
received, we are unable to print or 
respond to every letter we receive. 
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Radiation Screen And Revealing Free Report 


Order Toll Free 
800-321-7200 USA 
800-662-8666 UT 


The controversy rages. It’s true. Your computer 
screen does shoot out dangerous ionizing x-ray radi¬ 
ation. Some people say, the emissions are harm¬ 
less. Others say there is no such thing as harmless 
iodizing radiation. 

So what’s the problem? Simple. People are differ¬ 
ent. Some care about being safe, some don’t. 
Here’s the whole truth. You decide how you want 
to handle it. 

The Apparent Danger 

Most Video display terminals (VDTs) are cath¬ 
ode ray tube terminals. In this type of terminal, ion¬ 
izing radiation is produced by a cathode ray tube. 
The cathode ray shoots electrons towards a 
phosphor-coated screen. The phosphors energized 
by the electron beam emit light that creates the 
display image. 

This activity produces many types of radiation. 
One of the most dangerous is ionizing x-radiation. 

Hospitals use x-radiation to take pictures of the 
inside of your body. Dentists use it to look through 
your face at your teeth. The important thing is, 
when these professionals work, they stand behind 
lead impregnated shields. 

Doctors know that the effects of exposure to the 
high photon energy of ionizing x-radiation are cum- 
mulative. They don’t wear off. Bit by bit, they keep 
piling on. Too much exposure can lead to serious 
molecular changes. The kind of changes in the 
body that express themselves in cancer. 

Shocking Statistics 

If you’re a computer user, the question is, “Do I 
have to protect myself from the x-radiation that 
shoots at me from my video display terminal?” 

Good question. At this time, the government 
says, “No.” But remember, things change. They 
said yes to smoking for years. Now they say, 
“Smoking causes lung cancer, heart disease, 
emphysema, and may complicate pregnancy.” The 
truth is, as far as video display terminals are con¬ 
cerned studies aren’t conclusive. 

Some groups such as the National , Association of 
Working Women, believe much more study is 
necessary. They point to shocking statistics like 
those uncovered by the National Institute for Occu¬ 
pational Safety and Health, in which they found 
that half of the 48 pregnancies among video display 
terminal operators at the United Airlines reserva¬ 
tions office in San Francisco between 1979 and 
1984 ended in miscarriages, birth defects, or other 
abnormal outcomes including two premature births, 
one stillbirth, and one neonatal death. Some say it’s 
coincidence, others say it’s scary. 

Low Cost Solution 

Look at this. You can’t protect yourself from all 
ionizing radiation. It’s impossible. In fact, depend¬ 
ing on where you live and even what kind of struc¬ 
ture you live in, you’re being exposed every day to 
a natural level of background radiation. 

However, the experts agree. You must do every¬ 
thing you can to limit your exposure to ionizing 
x-radiation. 

If you’re a computer user, the solution isn’t to 
throw it out the window. Cars make smog, but 
you’re not going to toss out your car because it 
smokes a little. Your car has a smog filter, so why 
not put a radiation “filter” on your computer? 

It’s easy to protect yourself against the ionizing x- 
radiation that shoots out at you from your video 
display terminal. A company called ACCO Interna¬ 
tional makes an excellent combination lead impreg¬ 
nated radiation shield and anti-glare screen that 
easily attaches to your terminal. It works. 

If your computer is not listed or you need further 
information, please call (805) 524-4189 for assistance. 


ACCO This ^ ea< ^ impregnated, impact- 

resistant acrylic shield is like the ones 
Lead used in hospitals, military installations, 
- - and nuclear power plants. It is 30% 
OllielCl lead. But you can see through it. It 
also has a mesh-type anti-glare screen that actually 
improves the screen image while getting rid of glare. It 
costs more than a regular anti-glare screen, that’s 
because it protects you from the x-rays that shoot out 
at you from your computer screen. Helps get rid of 
burning, watery eyes, and other symptoms of VDT 
associated eye-fatigue too. Find out why in a special 
report you’ll receive free with your radiation screen. 


Revealing Independent Study 

In April 1984, ACCO International commis¬ 
sioned a hands-off independent study on their 
shield. At this time, few people know about this 
test. It was performed by Health Physics Associ¬ 
ates, LTD., consultants in radiation safety. They’re 
located in Northbrook, Illinois. 

The results of the tests are interesting. Foremost, 
because they prove the ACCO shield works. But, 
also, they prove that when you buy an ACCO radi¬ 
ation shield, you don’t have to worry about getting 
a bad one. In fact, all three batches of ACCO Radia¬ 
tion Shields that were tested gave the same results. 
They were found to possess similar transmission or 
attenuation characteristics and similar lead con¬ 
tents. That means, when you buy an ACCO Radia¬ 
tion Shield, it protects you. Period. 

Health Physics Associates reported, “The 
ACCO Radiation Shield provided attenuation in 
excess of 8000 for x-rays incidents upon it at 10, 
20, and 30 KVP.” This means for every 1.000,000 
x-rays your VDT shoots at you only 125 will pass 
through the ACCO Shield. Solid protection. 

Unfortunately, tests were not conducted on the 
anti-glare characteristics of this unusual screen. 
However, the fact is, the ACCO Radiation shield is 
both a very effective radiation shield and anti-glare 
screen. You don’t sacrifice one for the other here. 
You’ll find that as an anti-glare screen, it’s as good 
or better than any other on the market. In fact, it 
appears to actually enhance and make the image 
on the screen easier to read. 


Sample of Corresponding Sizes 

A. Portables: Compaq, IBM, Kaypro, Seequa. (Specify) 

B. Burroughs B25, B26. Compaq Deskpro. DEC PC. Digital 
Rainbow. HP 100PC, HP 200PC, HP80, 75. Honeywell 7200, 
7300, 7801, IBM PC mono, Datamaster, Display writer, 3101, 
8775. Wang PC-PM004. Zenith Z19, Z20, Z29, Z89, Z90, 
Z100, 122, 122A, 123, 124, 129, 139, 1220, 1230, 1240. 

C. AT&T 6300 PC, Burroughs TD8000. DEC VT100. 
Epson QX-10. Hastech Edit3. Hazeltine Esprit. NEC APC. 

D. AT&T 5420. Altos 186, 486. Data General 6255. Digital 
VT240. Four Phase 5115. IBM PC 5154 Color. Kaypro 
desktop. NCR Unix. Radio Shack TRS-801, II, III. Zenith ZT-1. 

E. ADDS Regent 20, 25, 30, 40, 60, Viewpoint 3A, 60, 90. 
Apple II, III. Burroughs B20. HP 264x, HP 86. IBM 3279 
Color, 5151, 5153, 5291. NEC Color. TI OPTI 900. Wang- 
writer. Wang Ergo II, III, Wang 5200, 5300, 5700, 5800, 5900, 
TC-5900, 6300, 6340, Wang 2336 DW, 2885 DE, 2886 DW. 
Xerox 860, 820. Zenith ZVM121, ZVM 133, ZVM134. 

F. CPT 8100, 8500. DG Desktops. Hastech Edit 8, PTL 
Graphic, 4/Sight. HP 262x, HP 9836 desktop. IBM 3278. 

* * If your computer is not listed or you need further 
information, please call (805) 524-4189 for assistance. We 
have sizes to fit more than 500 computer VDTs. * * 

Easy Installation 

If you spend long hours at a terminal day after 
day, you deserve not to worry about the possible 
health hazards of over exposure to the x-radiation 
that comes from your video display. But, before 
making a decision for or against this radiation 
screen, think about how long it took for govern¬ 
ment studies to find that smoking was a health haz¬ 
ard, and to press the tobacco industry to warn 
about the danger. By then, millions had developed 
cancers and other equally vicious diseases related 
to smoking. Why take the chance? 


As one investigator on the hazards of VDT radia¬ 
tion put it, “To take the industry position that we 
should not provide precautionary measures until 
further research is complete is irresponsible.” Some¬ 
times, it’s better to be safe than sorry. 

Depending on the size of your terminal, your 
ACCO Radiation Shield will weigh one or more 
pounds. This solid weight proves the quality and in¬ 
sures good attenuation. The shield attaches to the 
outside of your computer’s screen with a couple of 
strips of velcro tape. There’s nothing to screw in, so 
you don’t need any tools to put it on. It’s easy to 
remove too. Just pull it off. Simple. By the way, 
although this transparent acrylic screen contains 
30% lead by weight, it’s easy to see through. 

Attenuation 

As applied to x-rays, attenuation refers to the loss 
of photons in the passage of radiation through a 
material like a lead impregnated transparent shield as 
a result of absorption and scattering by the Compton, 
photoelectric, and pair production effects. The pair 
production effect, for example, is the process 
whereby an x-ray photon in passing through the 
nucleus of an atom is converted into a positive 
electron and a negative electron. As a result, the 
dangerous x-ray photon ceases to exist. 

Money Back Guarantee 

Ok. Those are the facts. Now, it’s up to you. 
You can choose to start protecting yourself today, 
and you don’t risk a thing. The ACCO radiation 
shield does everything claimed here. That’s why 
Central Computer offers a 30 day money back guar¬ 
antee on this tested product. You must be com¬ 
pletely satisfied, or simply return it for a full refund. 
By the way, with your order you’ll also receive a 
free copy of the complete report submitted to ACCO 
by Health Physics Associates. It’s a little technical, 
but it proves the ACCO Radiation Shield is the best 
there is. Satisfaction guaranteed. Order today. 
Attention: Working at a VDT is like holding your face about 
18 inches from a television screen many hours a day, five 
days a week. Protection makes sense. Order today. 

CENTRAL COMPUTER PRODUCTS 

330 Central Avenue Dept. Z-5 
Fillmore, California 93015 
(805) 524-4189 

Dear Central, 

Please send me the items listed below. I want fast, 
friendly service. Remember to send me a free copy of the 
Health Physics Associates report. My check, money 
order, or credit card number is enclosed. Thank you. 


Screen Size (inches) List Price Central Price 


A. 

□ 

Compaq 

[, etc. 

$139 

$ 99 

B. 

□ 

7 7/8 x 

10 

15/16 

$149 

$ 99 

C. 

□ 

8 1/8 x 

10 

11/16 

$149 

$ 99 

D. 

□ 

8 3/8 x 

11 

5/16 

$149 

$ 99 

E. 

□ 

8 7/8 x 

12 

1/16 

$169 

$119 

F. 

□ 

9 1/4 x 

12 

11/16 

$169 

$119 


Computer Model: _ Sub Total _ 

FIRM CA R es ‘dent 6% Tax _ 

MONEY BACK Postage & Handling 3.65 

GUARANTEE 

ORDER WITH CONFIDENCE Total _ 

□ Check enclosed □ Money Order enclosed 

□ Visa/Mastercard #: _ 

□ American Express _ 

Exp. Date: _Sig_ 

Day Phone: (_)_ 

Name _ 

Address _ 

City_State_Zip _ 

Credit Card phone orders accepted. Call toll free. 

To order by mail use coupon, letter, or photo copy. Thank you. 

© 1986 Central Computer Products 
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COMPUTERS 

ZF-138-42R: Dual Drives, 640K RAM .$1450.00 

ZF-148-41R: One Drive, 640K RAM.$1100.00 

ZF-148-42R: Dual Drives, 640K RAM .$1300.00 

ZF-158-41R: One Drive, 640K RAM.$1700.00 

ZF-158-42R: Dual Drives, 640K RAM .$1925.00 

ZW-158-42R: One Drive, 640K RAM, 10.5 MB H/D 

$2825.00 

ZFL-171-42R: Dual Drives, 640K RAM .$1950.00 

ZF-241-81R: One Drive, 512K RAM, Color or 

Monochrome Card (Your Choice) ... $3150.00 
ZW-241-82R: One Drive, 512K RAM, 


20 MB H/D, Color or Monochrome Card 
(Your Choice) .$4350.00 


PLEASE NOTE: The above systems are strictly Zenith 
manufacture. If you wish to configure a system to your specifi¬ 
cations, additional savings may be realized. Please call or write 
us for a quotation. 


DYNAMIC RAM MEMORY 


4164 64K 150 NS. DRAM.QTY: 1 -50 $1.70 

41256 256K 150 NS. DRAM.QTY: 1-50 $3.70 


Prices of DRAM are subject to frequent change. 

Call toll-free for current prices. 

CENTRAL PROCESSOR UNITS 

INTEL 8087-2—8 MHz. Math Co-Processor .$199.00 

INTEL 80287—6 MHz. Math Co-Processor.$239.00 

NEC V20—8 MHz. Processor: Direct Replacement 

for the INTEL 8088 but 10-30% faster.$ 23.95 

PC COMPATIBLE UPGRADE ACCESSORIES 

HYPERCLOCK. Clock/Calendar and Software.$ 44.95 

INTEL ABOVE BOARD PC, 64K Expandable 

to 2 MB .$316.00 

EVEREX MAGICCARD w/2 Serial Ports, 1 Parallel Port, 
Clock/Calendar, Game Port, Software, and 
Space for Up To 512K Memory.$175.00 


Z100 UPGRADE ACCESSORIES 


C.D.R. Z100 Speed Module..$39.95 

SOFTWARE WIZARDRY’S RAMPAL 100 .$69.95 


FBE RESEARCH ZMF-100: Install Up To 768K 

On Z100 Motherboards #181-4917 Or Lower .. $65.00 

Z100 COMPATIBLE HARD DISK DRIVES 

10 MB Hard Disk Drive With Zenith Controllers and 

Installation Hardware, 85 MS. AVG .$999.00 

20 MB Hard Disk Drive With Zenith Controllers and 

Installation Hardware, 85 MS. AVG .$1350.00 

30 MB Hard Disk Drive With Zenith Controllers and 

Installation Hardware, 40 MS. AVG .$1800.00 



EVERGRAPHICS CARD: High-Resolution 


Monochrome Graphics.$153.00 

MONITORS & VIDEO CARDS 

ZVM-1220-A:Non-Glare, Amber Monitor.$119.00 

ZVM-1230-A:Non-Glare, Green Monitor.$119.00 

ZVM-1240: Non-Glare, Amber Monitor, TTL.$169.00 

ZVM-1200-1 Tilt Swivel Base.$ 20.00 

ZVM-1330: High-Resolution Color, RGB .$559.00 

ZVM-1360: High-Resolution Color, RGB, 

Long-Persistence Phosphor.$719.00 

ZVM-135: High-Resolution Color, 

RGB & Composite.$450.00 

Princeton SR-12: High-Resolution Color, RGB, 31 kHz 

Bandwidth (For Use With Sigma Color 400) .$559.00 

Mitsubishi Analog Color Monitor (1024 x 1024) .... $2460.00 

Everex Edge Monochrome Display Adapter.$325.00 

Sigma Color 400 Board W/PC Paint (640 x 400) .... $596.00 

Control Systems Artist I Analog Color Graphics 

Board (1024 x 1024) .$1999.00 


Canon 


[LIP 1 



Laser Printer 


List $3000.00 Special 
Canon A40 Printer .... 


TOSHIBA 

P351 Parallel .$1335.00 PI 340 Serial .. 

P351 Serial/Parallel 

$1367.00 PI 351 Parallel 
PI340 Parallel .$ 631.00 P1351 Serial .. 

JUKI 

6100 Parallel . 

6300 Parallel or Serial. 


$2290.00 
. $279.00 


$ 631.00 

$ 1220.00 

$1220.00 


$ 473.00 
$ 786.00 


FOR YOUR INFORMATION 

Prices and specifications subject to change without notice. All 
hardware carries a 90-day warranty. Personal checks are held 
10 working days for bank clearance; money orders are 
accepted as cash. Please add 2% to your order to cover ship¬ 
ping and handling; any surplus will be refunded. Orders may be 
sent COD on request, cash or certified check only. Prices reflect 
a 3% cash discount; please add 3% to VISA/MC orders. 
Purchase orders accepted from businesses and educational 
institutions with prior credit approval. User group inquiries in¬ 
vited. Please call us Monday through Friday, 9:00 A.M. to 5:00 
P.M. EST, or write to RAM Technology, 427-3 Amherst Street, 
Suite 265, Nashua, New Hampshire 03063. We appreciate your 
business and guarantee satisfaction. 



Technology 

427-3 AMHERST STREET, SUITE 265 
NASHUA, NEW HAMPSHIRE 03063 

1 800 662-0070 


In Alaska and New Hampshire: (603) 889-0633 
HOURS OF OPERATION: Monday-Friday, 9:00 A.M. - 5:00 P.M. EST 
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• Access more power and potential with your HEATH/ZENITH 
150 or 160 series computer! 

• Install up to 704K on your existing memory board! 

• Easily installed without soldering or permanent modification to 
your computer! 

• Cost effective: Upgrade requires only the Z-MAX 150 and 
inexpensive 256K Dynamic RAM! 

• Does not require the use of an expansion slot! 

• EGA compatible! 



$29.95 


TECHNOLOGY 


427-3 AMHERST STREET, SUITE 265 
NASHUA, NEW HAMPSHIRE 03063 

1 800 662-0070 

DEALER/DISTRIBUTOR INQUIRIES INVITED 


II 

Nashua 


Box of 10 With Lifetime Guarantee 


Nashua Diskettes: DS/DD, 48 TPI, Soft-Sectored 

or Hard-Sectored (Specify) .$ 9.50 

Nashua Diskettes: DS/DD, 96 TPI, Soft-Sectored 

or Hard-Sectored (Specify). Special! .$21.50 

Nashua Diskettes: DS/High Density, Soft-Sectored, 

600 Oersted Media for IBM AT and Compatible 

1.2 MB Disk Drives. Special! .$34.50 



EVERCOM INTERNAL MODEM, 300/1200 


Baud, Hayes Compatible, With 

Software; 1-Year Warranty.$199.00 

HAYES SMARTMODEM 300 .$165.00 

HAYES SMARTMODEM 1200 .$439.00 

HAYES SMARTMODEM 1200B W/O Software .$369.00 

HAYES SMARTMODEM 1200B W/Smartcom II .$415.00 

HAYES SMARTMODEM 2400 .$685.00 

US ROBOTICS PASSWORD 300/1200 .$215.00 

US ROBOTICS MICROLINK 1200 W/Telpac .$250.00 

US ROBOTICS MICROLINK 2400 W/Telpac .$420.00 

US ROBOTICS COURIER 2400 .$420.00 


10% DISCOUNT ON DYNAMIC RAM WITH PURCHASE OF ANY MEMORY UPGRADE ACCESSORY 
FOR YOUR HEATH/ZENITH 100/150/160/200 SERIES COMPUTER!! 


Z200 UPGRADE ACCESSORIES 


INTEL ABOVE BOARD AT, 128K 


Expandable to 2 MB . 

. $470.00 

INTEL ABOVE BOARD AT PIGGYBACK, 128K Expandable 

to 2 MB Expands Above Board AT to 4 MB ... 

. $233.00 

AT COMPATIBLE HARD DISK DRIVES 

Seagate ST4026 (20 MB Formatted), 

40 MS. AVG . 

$ 699.00 

Seagate ST4038 (30 MB Formatted), 

40 MS. AVG . 

$ 829.00 

Seagate ST4051 (40 MB Formatted), 

40 MS. AVG . 

$999.00 


SEAGATE 20 MB Hard Disk $526.00 
With OMTI Controller 

SHUGART 10 MB Hard Disk With OMTI Controller 


(Zenith Compatible) .$460.00 

SEAGATE 10 MB Hard Disk With OMTI Controller 

(Zenith Compatible) . $470.00 

TULIN 30 MB Hard Disk With DTC Controller.$925.00 

SYQUEST 10 MB Removeable Media Hard Disk 
Drive With Xebec Controller, Mounting 

Hardware, Cables and One Cartridge .$1065.00 

Additional Cartridges .$125.00 

MITSUBISHI DISK DRIVES 

M4851: 5V4" Half Height, 48 TPI, DS/DD .$125.00 

M4853: 5V4" Half Height, 96 TPI, DS/DD .$135.00 

M4854: 5V 4 " Half Height, 96 TPI, 1.2 MB, 

Z200/IBM AT Compatible .$235.00 

M2896: 8" Half Height, 48 TPI, DS/DD, 

Shugart 850/860 Compatible .$375.00 


• Access the full power and potential of your HEATH/ZENITH 
150 or 160 series computer! 

• Install up to 1.2 MEGABYTES on your existing memory board! 

• Easily installed without soldering or permanent modification to 
your computer! 

• Cost effective: Upgrade requires only the Z-MEG 150 and 
inexpensive 256K Dynamic RAM! 

• Does not require the use of an expansion slot! 

$59.95 



427-3 AMHERST STREET, SUITE 265 
NASHUA, NEW HAMPSHIRE 03063 

1 800 662-0070 

DEALER/DISTRIBUTOR INQUIRIES INVITED 
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More Megabytes for the Buck! 

Move up to Winchester Performance for Only $ 895 


Here’s the ultimate solution to your H/Z89 or H8 data storage problems, a Winchester Hard Disk. No other single 
upgrade for your system can deliver such a performance leap. K A 


Super Fast Disk Drive Access Speeds 
Have All of Your Data On-Line Simultaneously 
Can Eliminate Hundreds of Floppy Disks 
Allows Better Organization of Your Data 
Better Data Integrity than Floppy Disk Storage 


Includes Z37 



System #1-10 Megabytes with Internal Mounting $ 895 

The Very Latest 3.5 Inch Low Power Technology 
Mounts in the Front of Your H/Z89 Cabinet 

• Ideal for H/Z89’s that are Frequently Transported 
Additional Drives can be Attached with an External 

Cabinet 

• This Mounting cannot be Combined with our Interactive 

Graphics Controller Product 


System #2-10 Megabytes with External Cabinet $ 995 

Super Fast 5.25 Inch Half Height Drive 
Elegantly Mounted in an External Color-Matched 
Cabinet 

Cabinet Features Room for a Second Drive 
Compatible with the Interactive Graphics Controller 

System #3 - 20 Megabytes with External Cabinet s 1095 

Super Fast 5.25 Inch Half Height Drive 
Elegantly Mounted in an External Color-Matched 
Cabinet 

Cabinet Features Room for a Second Drive 
Compatible with the Interactive Graphics Controller 


All Three Systems Feature: 


• Up to 16 Data Partitions for HDOS, CP/M, or Both 
Cold Boots HDOS and Heath CP/M (Requires 

MTR-90 ROM) 

Expandable to 3 Hard Disk Drives and 4 Floppy Drives 

• Full ECC Error Correction for Very High Data Integrity 


2 Centronics Parallel Printer Ports 
Independent Power Supply 
Installs Professionally and Easily 
Uses Only One Bus Slot (H/Z89 Left Side) 

Six Month Limited Warranty on All Components 


These systems include a Z37 compatible floppy disk drive 
controller and software for no extra charge. Just plug in 
your existing drives, or order a drive to mount in the extra 
space available in our external cabinet and you’ll have 
double density performance for your floppy drives! 


System Expansion Options 

Half Height 40 Track Floppy Drive. $ 195 

Half Height 80 Track Floppy Drive. $ 225 

Additional 10 Megabyte Hard Disk Drive. $ 445 

Additional 20 Megabyte Hard Disk Drive. $ 495 


Additional External Cabinet with Power Supply . $ 195 
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SigmaSoft 

AND SYSTEMS 


) 


“Support is the most important feature. ” 

4488 Spring Valley, Suite #107, Dallas, TX 75234, (214) 392-1025 


Our engineers would love to answer all of your questions about our 
products. Please give us a call to check current prices. Please include s 10 for 
UPS shipping and specify H/Z 89 or H8. Texas residents please add 6% 
sales tax. 


















WRHUGCOIM's 
Magic Kingdom 

The Western Regional Heath/Zenith Users Group Conference had an 


appropriate venue in the 

Victoria Saxon 


It’s hard to describe exactly what’s so 
great about Disneyland. Everybody just 
seems to know that it’s the place to go if 
you want to have fun. Nobody has to wor¬ 
ry about appointments or money or how 
to dress or how to act. You just do whatev¬ 
er you feel like doing: you smile and say 
hello to total strangers; you wear funny T 
shirts and buttons; and you sometimes 
find yourself with an uncontrollable urge 
to skip—just for the fun of it. 

In fact, there’s only one real problem 
with Disneyland: there’s too much to see 
and do in a single visit. 

This past year, the Western Regional 
Heath/Zenith Users’ Group Conference 
(WRHUGCON) was held at the Dis¬ 
neyland Hotel November 15-17, 1985. 
That means that if you stayed at the con¬ 
ference hotel, you spent an entire 
weekend right across the street from Dis¬ 
neyland—which means that you probably 
spent at least a few hours there (though 
you may not have admitted it to your 
colleagues). 

You may even have discovered that 
WRHUGCON was a lot like Disneyland. 
It was fun; it was exciting; and it offered 
much too much to do—just like 
Disneyland. 

However, it’s probably not a very good 
idea to stretch this comparison too far. Af¬ 
ter all, Disneyland is an amusement park, 
and WRHUGCON was a computer con¬ 
ference. While Disneyland was featuring 
fast rides, WRHUGCON was offering 
speed-up modules; and though your fa¬ 
vorite cartoon characters may have been 
spotted wandering around the amuse¬ 
ment park, it was the executive officers 
from Zenith Data Systems who put in an 
appearance at WRHUGCON. 

But let’s face it. If you went to 
WRHUGCON and you’re at all like me, 
Disneyland has made a superimposed 

Victoria Saxon is a former Sextant 
employee who left to pursue a career in 
acting. She hopes to make it to Holly¬ 
wood soon so that she can use the free 
ticket she won to Disneyland. 


Disneyland Hotel. 


image of itself on your memories of the 
conference. Perhaps the two have even 
become something of a composite mix¬ 
ture in your mind—two glorious packages 
wrapped up into one weekend. 

Main Street , U.S.A. 

When you walk into Disneyland, you 
may get this really funny feeling that you 
are dreaming. Invariably, some famous 
Disney character like Mickey Mouse or 
Goofy is wandering around talking to 
people; an old-fashioned fire engine is 
giving out rides to whoever wants to have 
one; and gift shops displaying the best¬ 
looking toys you’ve ever seen are lining 
the streets directly in front of you. 

This is Main Street, U.S.A.—the first 
place you see as you enter Disneyland, 
and the last place to visit before you 
leave. It’s one of the main centers of com¬ 
munication and one of the central gather¬ 
ing areas of Disneyland. This is where the 
huge Christmas tree is displayed during 
the winter months, and where most of the 
parades seem to finish during the warmer 
parts of the year. It’s also where you’ll 
probably end up spending most of your 
money. 

WRHUGCON’s equivalent of Main 
Street was the vendor area. Opening on 
Friday night, the vendor area provided 
the first bit of excitement for 
WRHUGCON attendees (especially 
since lectures didn’t start until Saturday 
morning). It was here where most people 
spent their extra time—and their extra 
money. 

The Heath/Zenith Computers & Elec¬ 
tronics booth covered a whole wall in the 
back of the exhibit hall. In addition to the 
10% discount they offered off all their cat¬ 
alogue prices, the dealers challenged 
HUGgies to make deals on all the dis¬ 
plays. Among the more enticing offers 
were factory-refurbished Z120s for $795 
and H19s for $150. 

In other sections of the vendor area, 
price wars were raging over the relatively 
new emulator boards which allow the 
Z100 to run IBM Personal Computer 


software. San Diego Scientific was offer¬ 
ing the Gemini emulator board in a pack¬ 
age which also included an 8087-2 math 
co-processor chip and Z-Power 150 (60 
GW BASIC graphics routines)—all for a 
special price of $600. UCI’s EasyPC 
board was listed in Graymatter Applica¬ 
tion Software’s catalogue of show specials 
at $699, but there was a printed challenge 
to ask for discounts. 

Barry Watzman was selling his desk¬ 
top utility Perks (listed at $69.95), and 
across the way, Advanced Software 
Technologies was selling Genie, their 
Z100 desk-top utility (listed at $49.95). 
The other three companies which sell 
desk-top utilities for the Z100 (Software 
Wizardry, Sunflower Software, and Red 
E Products) were not at the conference. 

Plu*Perfect Systems’ booth featured 
their new product, Datestamper, for 
CP/M 2.2 computer users. You load it and 
enter the date every time you turn on 
your computer. Then Datestamper will 
automatically “stamp” all your files with 
the date and—if you have a real-time 
clock—the time. Datestamper takes up 
less than 1 kilobyte of memory. 

Adventureland and New Orleans 
Square 

As you continue your tour through Dis¬ 
neyland, the next two stops are Adven¬ 
tureland and New Orleans Square, where 
you are constantly encouraged to seek 
thrills and go on wild adventures. The 
Jungle Cruise, which is located in Adven¬ 
tureland, is nothing compared to the 
Haunted House of New Orleans Square; 
but if you’re really ready for reckless ad¬ 
venture, then maybe the Pirates of the 
Carribean is the place for you. On this 
ride, as your boat is steered between the 
crossfire of battling and carousing pirates, 
you may find yourself wanting to duck the 
gunshots. 

A second trip through the 
WRHUGCON exhibit hall with check¬ 
book in hand has a similar effect on any¬ 
one attending the conference. Exercising 
absolutely no restraint at all, I bought my 


Sextant May-June 1986 9 




factory-refurbished Z120 not more than a 
couple of hours after the conference 
opened Friday night. Jennie Allen 
(, Sextant’s managing editor at that time) 
bought a refurbished Z110 with a hard 
disk the next morning. 

However, I don’t want you to believe 
our Adventureland saga ended with these 
small purchases. We both bought Watch¬ 
word—S & K Technology’s word process¬ 
ing program (reduced from the normal 
$100 to a special show price of $80). 

I also bought a memory-upgrade kit 
from Gray matter Application Software. 
This upgrade kit consisted of the ZMAX 
PAL/ROM (which allows your Z100 to 
handle an optional 27 256-kilobit mem¬ 
ory chips—which I did buy). 

This provided almost more excitement 
for me than the actual purchase of my 
computer. The kit gave 768K of memory 
to my computer (which started out with 
only 128K). And it also provided me with 
the experience of opening up my com¬ 
puter and exploring the insides. This may 
not sound very exciting to most of you, 
but when you’ve never owned a computer 
before, figuring out how to take the cover 
off the thing is almost as thrilling as plug¬ 
ging in the new chips. 

Luckily for me, WRHUGCON 
vendors (especially Bob Gray, in this case) 
were just as eager to provide happy 
endings as Disneyland always seems to 
be. As soon as I got home, I started taking 
apart my new computer. The instructions 


were detailed and easy to understand. 
With a little help from Dad, I was actually 
able to get all the way down to the 
motherboard, take out the old chips with¬ 
out destroying them (well, most of them), 
and plug in the new ones. We even put 
the computer back together again! It also 
turned out to be a lot of fun once I got 
over being terrified of it all. 

However, there were plenty of other 
thrills at WRHUGCON. For example, I 
had the feeling I was asking for a similarly 
frightening experience by going to the 
“Introduction to C Language Program¬ 
ming” given by Walt Bilofsky, chairman of 
The Software Toolworks. I was soon 
pleased to discover, however, that he is 
not only an amusing speaker, but he also 
starts out on a level which everyone can 
understand. 

Bilofsky explained, among other 
things, what the different language levels 
are, and why C is considered a medium- 
level language. A low-order language is 
close to code the machine understands— 
a machine language. That means it’s very 
easy for your computer to understand, 
but not so easy for you to understand. As¬ 
sembly language is a good example of a 
low-order language. If you’re able to learn 
assembler, you will be able to write fast, 
compact programs. 

A high-order language is less “efficient” 
than a low-order language, but it is a lot 
easier to learn. In other words, the com¬ 
puter does more translation, so you have 


to do less. BASIC and COBOL are high- 
order languages. If you learn either of 
these languages, you will not necessarily 
be able to write programs that will run 
very fast, but the languages are easy to 
learn and fairly easy to write and de-bug. 

C is a medium-order language, which 
means that it’s “in-between.” C is 
“learnable” and fairly efficient, and it’s 
easy to write and de-bug. It’s also very 
portable, so that programs written with it 
can be modified to run under many differ¬ 
ent operating systems with relative ease. 

I was able to understand only the first 
(and simplest) of the three C program¬ 
ming examples given. (I got a little way 
through the second and totally bombed 
on the third.) However, the talk did serve 
to quell some of my fears about C 
programming. I think it also kept some of 
the more advanced C programmers hap¬ 
py, too. That was quite a virtue consider¬ 
ing the diversity of the audience. 

Another of the vendors who seemed 
particularly good at reducing the fear 
which is often associated with computers 
was Immediate Computer Access (ICA). 
ICA provides training and consultation 
for microcomputer users, and specializes 
in training all the personnel in offices 
with new computers. 

A self-described “eclectic group of 
professionals,” the ICA workers provide 
both beginning and advanced courses for 
users of IBM-compatible and Zenith 
systems. They’ll even bring a mobile unit 


16-BIT CPU BOARD for the H8* COMPUTER 



* H8 is a registered trademark of the Heath Company. 

** IBM and PC-DOS are registered trademarks of International Business Machines. 8086 Microprocessor Uses 

8-Bit or 16-Bit Data Buss 


Byte-Swap Circuit Permits 
8-Bit I/O Data Transfers 
On 16-Bit Data Buss 


Supplied with CRT Monitor 
ROM and BIOS for CP/M-86 
Use with HI7, H37 or C-H8 


Stand Alone 16-Bit CPU Can 
Share Buss With 8-Bit CPU 
Using DMA Operation 


Designed for Full IBM PC-DOS** 
Compatibility - Uses INTEL 
8255, 8253-5, and 8259A Chips 


Provision To Use IBM Keyboard 


4.77 MHz (IBM-PC) Operation 
Memory & I/O Wait-State Circuits 


THE ALL-POWERFUL 16B-H8! 


Optional Use of 8087 Processor Chip 

Uses 54 Integrated Circuits 
Two ROMs and Two PALs Are Supplied 


Priced Without Integrated Circuits 

16B-H8 Kit $350.00 - 16B-H8 Assembled $450.00 

16B-H8 Integrated Circuit Package (50 Integrated Circuits) - $175.00 


Phone Orders Welcome (714) 830-2092 • Send for Full Brochure 


TRIONYX ELECTRONICS, INC., P.O. BOX 5131, SANTA ANA, CA 92704 
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full of computers to you if you’re too busy 
to go to them. And they provide consulta¬ 
tion after the classes (over the phone)— 
for all those questions which arise when 
nobody seems to be around to help. 

Bear Country and Frontierland 

Bear Country and Frontierland are 
where Disneyland visitors get to have a 
look at America’s roots. Davy Crockett’s 
Explorer Canoes, Big Thunder Mountain 
Railroad, and the Mark Twain Steamboat 
are among the attractions of these two 
areas. 

Across the street at the Disneyland Ho¬ 
tel, WRHUGCON had the makings of its 
own version of Frontierland: the H8 and 
the H/Z89. These two machines were 
among Heath/Zenith’s first explorers into 
the wilds of the computer industry, and 
they are still considered among the most 
trustworthy of computers. In fact. Herb 
Friedman (chairman and president of the 
Western Regional HUG and the confer¬ 
ence coordinator) announced at the 
WRHUGCON banquet that more HUG- 
gies own H89s than any other type of 
Heath/Zenith computer. You know it has 
to be a good machine if its owners are that 
loyal. 

In order to give the H8 and the H/Z89 
proper coverage at the conference, 
WRHUGCON offered a lecture on each 
one. The first, given by Bill Perry of 
Trionyx Electronics, was entitled “H-8 
Update: What’s New?” Perry was a good 


choice to give this particular talk because 
his company continues to offer new 
products and support for the H8. In fact, 
Trionyx recently introduced a 16-bit CPU 
board and a 256K static memory board 
for the H8. (See Sextant #21, March- 
April 1986, “Free Nanoseconds High¬ 
light CHUGCON 85.”) 

The second lecture, given by Terry 
McNeil of T. D. Engineering, was enti¬ 
tled, “H-89 Update: What’s New?” T.D. 
Engineering offers HERBy, an extended 
RAM board for the H89, and also offers 
some H8 products, such as an emulated 
disk and memory modifications. 

Later, in the vendor area, I got a 
chance to talk a little more with McNeil. 
He informed me that T. D. Engineering is 
also interested in the Z200 and the Z150/ 
160. Among projects currently in the 
works is an eight-megabyte dynamic 
RAM card called Octameg. 

Fantasyland 

Entering Fantasyland is a lot like read¬ 
ing a good book. You’re allowed to live out 
your fantasies. That’s it—no strings 
attached. 

I have come to the conclusion that 
WRHUGCON was created to fulfill the 
fantasies of Heath/Zenith computer 
enthusiasts. And one of the greatest 
dreams-come-true of WRHUGCON is 
the opportunity to meet the people who 
make our computers work. 

At WRHUGCON, Joe Schulte 


(president of Veritechnology Electronics 
Corporation), Chas Gilmore (vice 
president of product development, Heath 
Company), and Ray Dick (western re¬ 
gional manager of Veritechnology Elec¬ 
tronics Corporation) were all present to 
give talks, sit on panels, or just chat with 
HUGgies. Joe Schulte gave a lecture enti¬ 
tled, “Veritechnology Electronics Corp.: 
Past, Present, and Future.” (See Sextant 
#21, March-April 1986, “Free Nanosec¬ 
onds Highlight CHUGCON 85.”) 

Schulte also took part in a panel discus¬ 
sion with Chas Gilmore and some people 
from ZDS about the H/Z150 series 
computers and IBM compatibles. One 
problem discussed is that the video card 
on the Z150s and Z160s cannot be 
replaced—which causes problems for 
people who want to install other vendors’ 
cards. The problem is based in the effi¬ 
cient design of the system—the video 
card performs other functions which are 
vital to the workings of the computer—so 
that there is no real possibility of getting 
rid of the original video board. 

However, for those of you who do want 
to add another video board to your sys¬ 
tem, there is a solution. A replacement 
chip—part number ZCA6—is now availa¬ 
ble. The chip changes the configuration 
of the computer system so that the sys¬ 
tem will look for the newly-installed vid¬ 
eo board instead of the original one. (A 
list of compatible boards is available by 
modem from the ZDS new-product bul- 


Hard Disk Systems 

»§ 75 ^i 730 for H/Z-lOO’s 

lO Meg Internal $924 


Winchester drive subsystems for Z-100 series 
computers are available for immediate shipment. 

The Z-100 system includes a driver for MSDOS 2 and 
3 and Winchester utilities; is 100% compatible with 
all existing software. New version of MSDOS driver 
supports two drive units and up to 4 partitions per 
drive (each up to 64Mb). 

Both internal and external mountings are available. 
Z-100's with half-height drives are easily 
adaptable to disk mounting. Internal installation 
requires some tools, but is straightforward. 

Please specify whether you have a black or silver 
power supply. Z-100's with full-height drives will 
require a replacement bezel from Heath/Zenith; 
external mountings are recommended for these units. 
A screwdriver is all that is needed when installing 
an external system. 

Call or write (or circle our number) for further 
details about pricing, components, mounting 
methods, etc. 


Systems for Z-100 series computers: 

Internal mount Winchester drive systems include 
Host Adapter, Controller Card, Drive unit, Software 
driver for MS-DOS 2, all cables. External systems 
also include case and power supply. 

10 Megabyte Internal $ 924.00 

20 Megabyte Internal $ 1124.00 
10 Megabyte External $ 1099.00 
20 Megabyte External $ 1299.00 
58 Megabyte External $ 2299.00 

DTC-10-1 S-100 Host Adapter $ 225.00. Connects to 
DTC-510B card, below. 

DTC—510 SASI Controller $ 245.00 New Low Price. 
Supports one or two Winchester drives. 

Software for DTC board set under MSDOS. $ 60.00 
Included free with purchase of DTC 510 and DTC 10-1. 

External Case and Power Supply $ 175.00 


D , Cable Set for DTC board Set $ 64.00 

Payment by Personal or Company check, money order, or COD. Shipment by UPS for these items. Please 
Cer tlf y checks. Checks from U.S banks only, please. Shipping Is not included in these prices, 
ground shipment from $ 5.00 to $ 20.00 depending on item shipped and your location. 
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letin board at 616/982-3503.) 

There were lots of other interesting 
people who were mingling with the 
crowds as well as giving lectures and dis¬ 
cussions. Among them were the three 
men who have successfully emulated the 
IBM Personal Computer on the Z100 se¬ 
ries computers: Pat Swayne, HUG’s 
software engineer (who wrote HUG’s ZPC 
software emulation program), Peter Van 
Baarsen (who designed the Gemini 
emulator board), and Dr. David Cheung 
(who designed UCI’s EasyPC). 

All three participated in a panel discus¬ 
sion which was supposed to weigh the 
differences between the Z 100’s emula¬ 
tion of the IBM PC and the Z150’s 
“cloning” of the IBM PC. However, since 
Mark Foster of Zenith Data Systems was 
unable to be present on the panel to de¬ 
fend the PC-clone Z150, it turned into 
more of a discussion of emulation. 

As Cheung pointed out, the purpose of 
IBM PC emulation on the ZlOOs is to as¬ 
sure Z100 users that their computers will 
not become obsolete after only a few 
years’ use. Most people have only recent¬ 
ly bought their ZlOOs, and are now realiz¬ 
ing that they’d like to be able to use a lot of 
all that IBM software which doesn’t nor¬ 
mally run on the Z100. Since buying a 
clone is not always feasible, emulation of¬ 
ten becomes the less expensive, and 
therefore more desirable, alternative. 

Weighing the differences among these 
three emulators was easy to a certain ex¬ 
tent: Pat Swayne’s ZPC is by far the least 
expensive of the three (available to HUG 
members for $40), but also the least 
“high-tech.” As Swayne pointed out, ZPC 
is the “hacker’s choice”—the one you 
should get if you have little money to 
spend and are willing to make patches. 

However, the differences between the 
Gemini board and the EasyPC were less 
easy to ascertain. Both boards cost a lot 
more than Swayne’s ZPC (the Gemini 
board’s list price is $599 and the Easy- 
PC’s list price is $699). But they also offer 
a lot more—both provide close to 100% 
emulation of the IBM PC. 

Later in the day, another panel discus¬ 
sion entitled “How Well Do HUGgies 
Communicate?” included Sextant’s editor 


and publisher Charles Floto as one of the 
panelists. Other panelists were Tom 
Dornback from Zenith Data Systems and 
Susan Hayes of The Software Toolworks. 
National HUG provided three people to 
appear on the panel: Bob Ellerton 
(manager of national HUG), Margaret Ba¬ 
con (secretary of national HUG), and 
Nancy Strunk (software coordinator for 
national HUG). 

Everyone on the panel seemed to 
agree that they would like to hear more 
from Heath/Zenith users about their 
needs and concerns. Tom Dornback 
claimed that the consumer’s buying 
power is a wonderful communications 
tool. It gives ZDS an idea of which of their 
products are good and which are bad. 
Other panelists said letters sent to their 

The consumers buying 
power is a wonderful 
communications tool. 

organizations are usually well received 
and welcomed. 

In another lecture, national HUG’s Jim 
Buskiewicz gave an update on the new 
modem and bulletin board software 
offered by HUG. The HUGMCP (HUG 
Modem Communications Package) helps 
H/ZlOOs and ’150s communicate with 
other computers. All that is required to 
make the package work is a modem. 

The price of the HUGMCP ($40, or the 
special show price of $28) also covers the 
“MicroNet Connection” package. This 
package provides a user identification 
number for access to the CompuServe 
network system and a password provid¬ 
ing access to CompuServe and the na¬ 
tional HUG bulletin board. 

There was, of course, another very im¬ 
portant part of WRHUGCON’s Fantasy- 
land: the prizes which were given out at 
Saturday night’s banquet. Gemini’s 
emulator board and UCI’s EasyPC were 
the first prizes given away. Other prizes 
included two ZP-150s, two HERO 
robots, and a grand prize HF-148-42 
desk-top computer with two floppy disk 


drives. One lucky person received a $500 
gift certificate from Heath’s president Bill 
Johnson, who was unable to attend the 
conference. (I think maybe I’ll try invit¬ 
ing him to a party some time and see if he 
sends me the same regrets.) 

Tomorrowland 

It seems only proper that Tomor¬ 
rowland should be located next to Fanta- 
syland at Disneyland. After all, Tomor¬ 
rowland is where you are supposed to 
develop fantasies about the future. 

Over in the Zenith Data Systems booth 
at WRHUGCON, a Z200 was on display. 
The Z200 is compatible with the IBM PC- 
AT, and it has eight expansion slots to 
keep its expansion possibilities seemingly 
limitless. It can also be upgraded to a 
whopping 15 megabytes of memory. 

But the Z200 wasn’t the only machine 
which encouraged thoughts of the future. 
The entire vendor area was bustling con¬ 
stantly with the excitement generated 
over new speed-up modules, memory 
upgrades, PC-emulators, and all sorts of 
new software programs for all of the 
Heath/Zenith models of computers. 

Chorus Data Systems, Inc. was selling 
a package which allows the Z150 (and 
other IBM PC compatible computers) to 
incorporate photographs in a database 
management system. (For example, it can 
be used in conjunction with dBASE II, 
R:Base 4000, or the IBM Filing Assis¬ 
tant.) The package consists of a software 
package called Photobase, and the PC- 
Eye—a board which digitizes input from 
a video camera or other video inputs. The 
entire package is sold for $700. 

Theoretically, this may be used for any¬ 
thing from office personnel files to patient 
medical records with x-ray photos shown 
on the computer screen. 

If all this futuristic stuff is beginning to 
sound eerie to you, then just think about 
how your great-grandmother would have 
felt knowing that people actually own 
these things called computers. And that 
these computers fit on people’s desks, 
and make calculations, and type letters, 
and even help run businesses. 

Then think about how she would’ve felt 
knowing that these same people go on fly- 


MOVING? Don’t lose your 
next issue of Sextant in the 
shuffle. 


Send your Change of Address to: 


Sextant 

Attn: Circulation Department 
716 E Street, S.E. 
Washington, DC 20003 
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GOLDEN SOFTWARE HAS' 
THE GRAPHICS YOU NEED 


C02 SAT. VAPOR and SAT. LIQUID LINES 
on Z FACTOR CHART 


Business Graphics 


Scientific Plotting 


m 






GRAVITY DATA 


!!/>/&■ 


Contouring 


Symbol Sets 


GOLDEN SOFTWARE, P.O. Box 281, Golden, CO 80402 - (303) 279-1021 


GOLDEN GRAPHICS SYSTEM plots two dimensional XY 
data, three dimensional XYZ data, or can process 
standard plotter instructions on a dot matrix printer. The 

GOLDEN GRAPHICS SYSTEM includes the following 
features: 

CONTOURING 

Up to 3,000 random data points (irregularly spaced) are 
read from the keyboard or from a data file to produce a 
contour map with in-line contour labels. All options such 
as frequency of labeled lines, map size, posting, contour 
limits, interpolation method (Kriging or Inverse Distance 
Squared) and titles are easily specified from a menu. 

3-D SURFACE PLOTS 

You may also interactively create perspective block 
diagrams. Up to 3,000 random data points (irregularly 
spaced) are read from the keyboard or from a data file to 
produce a three-dimensional surface. All options such as 
viewing angle, hidden line removal, titles and plot size are 
easily specified from a menu. All plots in this advertisement 
were created with the GOLDEN GRAPHICS SYSTEM. 

GRAPHS 

Interactively create XY graphs with linear-linear, log- 
linear, linear-log, or log-log axes. An infinite number of 
data pairs may be read from the keyboard or from a data 
file to produce a presentation quality graph. Bar charts, 
pie charts, and line graphs may also be created. 

PLOTTER COMMANDS FOR PRINTERS 

Convert your dot matrix printer into a plotter. Easy to 
understand plotter instructions that have been placed in a 


file may be processed for output to a printer or plotter. 
Seventeen symbol sets are available for plot labeling and 
sign making. Character strings may be created from any 
symbol set, rotated to any angle, and scaled to any size. 
Plots can be created from any language. 

Requirements 

The only requirements are: H/Z100, H/Z150, IBM PC or 
workalike, DOS (any version), 128K, and a dot matrix 
printer or plotter. All plots are created directly on the 
printer or plotter to achieve the maximum resolution 
possible. This is not another print screen program; printer 
drivers have been developed for over thirty different 
printers for maximum resolution (120x216 dots per inch 
on the Epson MX-80). 


Program Output 


Digitizing 


GOLDEN GRAPHICS 
SYSTEM.$299 

Printer/Plotter 
Demo Disk.$10 

(include printer/pi otter model) 

VISA, MasterCard, American Express 
and purchase orders accepted 


To order or obtain further informa¬ 
tion use coupon or call: 

1-800-972-1021 
(in Colorado: 279-1021) 

—Money back guarantee.— 


Mail to: Golden Software, P.O. Box 281 
Golden, CO 80402 

□ YES! Send your $10 demo disk. 

□ Please send me your free brochure. 

□ H/Z100 □ H/Z150-IBM 


Name: 


Affiliation: 
Address: _ 
City:_ 


Printer or Plotter Model:_ 

□ VISA □ MC □ AM EXP 

Acct. No.: _ 

Exp. Date: _ 

Signature._ 


□ PAYMENT ENCLOSED 


CHARACTERS AVAILABLE 
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ing elephant rides and wild train roller 
coasters at the amusement park. I’m not 
sure if that will make you feel better or 
worse. 


Graymatter Application Software 
1601 Township Line Road 
Norristown, PA 19401 
215/279-4460 


San Diego Scientific 
815 Third Avenue, #301 
Chula Vista, CA 92011 
619/425-2262 


Sources Mentioned 

Advanced Software Technologies 
452 West 47th St., Suite IB 
New York, NY 10036 
212/247-0150 

Chorus Data Systems, Inc. 

P.O. Box 370 
6 Continental Blvd. 

Merrimack, NH 03054 
603/424-2900 

Gemini Technology, Inc. 

11-11151 Horseshoe Way 
Richmond, B.C. 

Canada V7A 4S5 

604/274-1283 (information or technical 
support); 800/223-0306 (orders) 


Heath Users’ Group 
Hilltop Road 
St. Joseph, MI 49085 
616/982-3463 

Immediate Computer Access 
15301 Ventura Blvd., Suite 300 
Sherman Oaks, CA 91403 
818/906-7177 

Plu*Perfect Systems 
Box 1494 

Idyll wild, CA 92349 
714/659-4432 

S & K Technology 
4610 Spotted Oak Woods 
San Antonio, TX 78249 
512/492-3384 


T.D. Engineering 
13941 Olive Mesa Court 
Poway, CA 92064 
619/271-1077; 619/748-8529 

Trionyx Electronics, Inc. 

PO. Box 5131 
Santa Ana, CA 92704 
714/830-2092 

UCI Corp. 

948 Cherry Street 
Kent, OH 44240 
216/673-5155; 800/UCI-COMP 

Barry A. Watzman 

560 Sunset Road 

Benton Harbor, MI 49022-7142 

616/925-3136 A 



Announcing 

PERKS 

Version 2\\! 


New! Cut/Paste Module! 
New! Typewriter Module! 

New! Variable Size Notepad 
Buffer (up to 64K)! 

New! Modem Module! 

New! Dialer Capability! 

New! Card File Module! 

New! Removable under both 
MS-DOS and Z-DOS! 

New! Additional Features in 
Existing Modules! 

Old! Still works with both 
MS-DOS and Z-DOS! 

Old! Still small in size (79K)! 

Old! Still only $69.95! 


“Shown above is an actual photo of Perks in operation, with Lotus 1-2-3 in the background. 
The main menu and windows for the notepad, calculator, ASCII table, calendar and card file 
modules are visible.” 

Now the leading Z-100 Desktop Utility is even better! 
Version 2 of Perks adds the most asked for additional 
features while retaining Perks' superior user friendliness, 
better documentation and compatability, ease of use, 
small size and ability to run under both Z-DOS and 
MS-DOS. If you have a Z-100, this is one program 
you can't afford to be without. And at it's low price 
of $69.95*, you don't have to! 

Centers, many 


Perks is available at all Heath/Zenith Computers & Electronics 
independent Zenith Data Systems dealers or directly* from: 

BARRY A. WATZMAN Microcomputer Systems & Consulting 

560 Sunset Road Benton Harbor, Michigan 49022-7142 (616) 925-3136 

Perks is a trademark of Barry Watzman. ‘Plus *4.00 for S&H, Michigan Residents add 4% sales tax also. 
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YES! Rush me my FREE copy of The 
Buss Directory as my bonus for trying 
Buss newsletter. 

□ Bill me $28 ($40 overseas) for 20 issues (one year) of Buss. 

□ I prefer to pay now. 

□ My check is enclosed (checks must be in U.S. dollars 
payable on a U.S. bank). 


□ Charge my: □ B 
ard # _ 


Expiration date. 


VISA 


□ 



Slame _ 
Address 


Buss, Dept. S22 
716 E Street, S.E. 
Washington, DC 20003 


S22-B 
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luss newsletter. 

Bill me $28 ($40 overseas) for 20 issues (one year) of Buss. 

I prefer to pay now. 

□ My check is enclosed (checks must be in U.S. dollars 
payable on a U.S. bank). 

Charge my: □ 
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xpiration date_ 



ame 
d dress 


Buss, Dept. S22 
716 E Street, S.E. 
Washington, DC 20003 
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Get a FREE copy of The Buss Directory 

just for trying Buss! 




We want to send you a FREE copy of The Buss Directory as your bonus 
for trying Buss: The Independent Newsletter of Heath Co. Computers. 
Even if you decide not to take Buss , the Directory is yours to keep! 

Here’s how this special introductory offer works: 

• We’ll send you two issues of Buss to examine. If you find Buss doesn’t 
meet your needs, just write “cancel” across the invoice you’ll get. You’ll 
have paid nothing, and The Buss Directory and the two issues of Buss 
you’ve received are yours to keep. 

• If you do subscribe and ever become dissatisfied with Buss , simply 
cancel. You’ll get a prompt, 100% refund of every cent you paid—no 
questions asked. The Buss Directory and all the issues of Buss you’ll 
have received are yours to keep. 

You can’t lose with this special offer, so send in your order today to start 
receiving Buss\ See what the information in Buss can do for you and your 
Heath/Zenith system. 


Twenty times a year, you’ll get a complete report on 
the latest news about your Heath/Zenith system- 
delivered directly to you by first class mail. Buss helps 
you: 

• Learn what new products are being developed, and 
where you can get them. 

• Benefit from the advice of users when you write in to 
Buss 's “Requests for Assistance” column. 

• Save money when you add to your system! Buss 
offers a free “For Sale” listing for Heath/Zenith users 
where you can pick up a bargain. 


• Avoid bugs in your system as you read how other 
users have solved similar problems with their com¬ 
puters. 

• Discover news and events in the Heath/Zenith com¬ 
munity that affect you. 

• Meet other users in your area through the “Local 
Club Notes” section of Buss. 

• Get unbiased coverage of your system from the old¬ 
est independent newsletter for Heath/Zenith users. 
Since 1 977, Buss has been committed to supplying 
information exclusively for Heath/Zenith users. 



And in addition to the support you’ll find in Buss , you’ll receive 
FREE the latest edition of The Buss Directory (normally $1 2.50), a 
reference tool with information on over 400 independent sources 
of support for your Heath/Zenith system. It includes hardware, 
software, peripheral products, and supplies you can use to com¬ 
plete your computer system. 

Well mail you the Directory as soon as we receive your order. 

Call Toll Free: 800/341-1522 

(DATATEL 800™, for orders only, Monday-Friday 8 a.m.-9 p.m., 
and Saturday 9 a.m.-5 p.m., Eastern Time) 



Yes! Rush me my FREE copy of The Buss Directory as my 
bonus for trying Buss newsletter. 


Or use this coupon, and mail 
your order to: 

Buss, Dept. S22 
716 E Street, S.E. 
Washington, D.C. 20003 
202/544-0900 


Remember, your satisfaction with 
Buss is completely guaranteed. If 
at any time you are not satisfied, 
any money you’ve paid will be re¬ 
funded in full. 


□ Bill me $28 for 20 issues (one 
year) of Buss ($40 overseas). 

Name_ 

Address_ 


□ Payment enclosed (checks 
must be in U.S. dollars payable 
on a U.S. bank). 

□ Charge my: □ Visa 

□ MasterCard 

Card # _ 

Expiration date_ 


Buss, Dept. S22, 716 E Street, S.E., Washington, DC 20003 
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The most powerful modem you can buy 
for your Heath/Zenith PC 


The ZOOM/MODEM PC1200 

If you’re looking for the most advanced 
1200 baud modem for your Heath/Zenith 
PC, look no further. You’ve just found it. 

Of course the PC1200 is auto-dial/auto- 
answer with full duplex operation and 100% 
Hayes compatibility That’s where we started. 
Then we added lots of features the competi¬ 
tion never even thought of, like Demon 
Dialing, touchtone decoding capability, access 
security voice response capability, a clock/ 
calendar, and an electronic mailbox. And to 
make it all easy to use, ZOOM/DISK Software. 

Hayes compatible. 

Why deny it. Hayes wrote 
the old standard. So before 
we added all our special 
features we made sure 
that the ZOOM/MODEM would do every¬ 
thing that Hayes would do. Respond to every 
command, work with every program, in 
every machine-just like Hayes. 

Demon dialing. 

We invented the Demon 
Dialer back in 1981, and 
gave it the ability to 
“Demon Dial” a busy 
number over and over rapid-fire until the busy 
changes to a ring. The ZOOM/MODEM PC1200 
uses advanced tone detection for the best 
Demon Dialing ever. It takes the frustration 
and wasted time out of reaching a busy 
bulletin board, getting Springsteen tickets ... 

Security. 

The PC1200 offers you three levels of password 
security. It lets you use normal ASCII passwords, 
touchtone passwords to guard against hackers 
searching for a modem tone, or a combination 
of ASCII characters and touchtones for maxi¬ 
mum security. And when using automatic 


callback to protect against stolen passwords, 
our dialtone detection gives your system an 
extra level of security. 

Voice response. 

Only the PC1200 has a 
touchtone decoder, and an 
on-board audio input jack 
that lets you plug in a 
voice synthesizer, microphone, or another 
sound source. This means that someone can 
call your computer from any touchtone phone 
and use a touchtone code to get inventory 
information, order status, or the latest price 
quotations. Plug in a microphone, and your 
computer becomes a remote security monitor. 

Clock/Calendar. 

Don’t you wish all your 
files had the time and 
date on them? That’s 
why we put a real-time 
clock/calendar on board. It will load your 
computer’s system clock every time you turn 
your computer on, even if you’re not using the 
modem, so that every file will be stamped 
with the date and time. And a clock/calendar 
gives you the hardware capability to auto- 



ZOOM 

207 South Street, Boston, MA 02111 






matically access databases or send files at 
a pre-selected date and time, when rates 
are low. 


Electronic mail. 

If you’re using your com¬ 
puter and someone calls 
in, our on-board 8K byte 
RAM lets you receive 
messages or small files in the background, 
while you continue working. 

Office ready. 

ZOOM’S been a leading 
supplier to the telecom¬ 
munications industry 
since 1977. So it makes 
sense that we’d design a modem that fits right 
into the office environment. That means light 
control for key telephones; complete instruc¬ 
tions for office installation, and knowledge¬ 
able technical support. 




Add SH 1 1 3 h and h And more. 

capability, a high speed 
16450 UART to keep up with the new gener¬ 
ation of AT compatible computers, a call pro¬ 
gress speaker with volume control, 2400 baud 
upgradeability, and software that supports all 
our advanced features. Now you’ve got it. The 
most powerful modem you can buy for the 
IBM PC. 


American made. 


The PC1200 is made in the USA, using 
sophisticated automated assembly and testing 
to insure high quality and trouble free per¬ 
formance. It’s FCC approved and comes with a 
2 year warranty, backed by ZOOM’S excellent 
customer service and technical support. 

Start communicating. 

So stop waiting and start communicating. You 
won’t find a better modem at any price. 


Available at all Heath/Zenith Computers & Electronics Centers Nationwide 
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Keep Your '100 Timely 
and Up to Date 
with ZCLK 

An ingenious design allows for an economical product that doesn’t take up 
a valuable expansion slot. 

Peter Ruber 



My ZCLK arrived in a container about 
the size of a Cheerios cereal box. I was 
struck by this thought because many 
decades ago I used to order items such as 
the Captain Midnight Secret Decoder 
Ring for 25 cents and 8,000 box tops. Of 
course, my Secret Decoder Ring 
functioned only by my own imagination. 

By comparison, ZCLK is somewhat 
more pricey than the Decoder Ring. But J 
while it costs $119.95, at least I didn’t I 
have to force-feed myself truckloads of -I 
crunchy breakfast food in order to be the ^ 
first kid on the block with the latest | 
gizmo. 8 

ZCLK is a calendar and clock module I 
manufactured by FBE Research Co. of^ 
Seattle, Washington, and is their first 
product for the Z100 computer series. As 
some of you know, FBE Research has 
been with us for quite a while, starting 
with enhancement boards and accesso¬ 
ries for the old H8 computer. 

Their product line for the H/Z89 in¬ 
cludes the superb SpoolDisk 89. It’s a 
microprocessor-controlled 128K printer 
spooling device; it plugs into one of the 
right-hand expansion slots and has more 
features and power than you have the 
right to expect. FBE also offers parallel 
printer cards, memory-expansion 
boards, a clock board with arithmetic co¬ 
processing ability, an input/output (I/O) 
port “stretcher” called Slot 4, and much 
printer-driver software. 

ZCLK is probably one of the hottest 
selling add-ons for the H/ZlOO-series 
computers—so popular that it is no 
longer available through FBE Research. 
The Heath Company acquired exclusive 
distribution of this product as of April 


Peter Ruber owns a contract food man¬ 
agement firm, and has written many 
computer-related articles. He has also 
written and edited several books. 


1985; it is offered through their mail¬ 
order catalogue, the Heath/Zenith 
Computers & Electronics centers, and 
the network of Zenith Data Systems dis¬ 
tributors and retailers. I have it on good 
authority that more than 1,000 of these 
boards went into distribution during the 
first 90 days after Heath/Zenith took over 
the distribution. 

Saving time 

If you use the Zenith Disk Operating 
System (Z-DOS), you have probably 
grown tired of entering the date and time 
every time you boot up. Version 2 of the 
Microsoft Disk Operating System (MS- 
DOS) remembers the date of your last 
session, but you still have to type in the 
correct time when you re-boot. 

Not with ZCLK, though. 

ZCLK is a plug-in module measuring 
about 2" x 4"; its functions center around 
the OKI Semiconductor MSM5832 
microprocessor real-time clock and 
calendar chip. 

A long-life lithium battery on the board 
allows ZCLK to maintain with reasonable 
accuracy the month, date, year, hour, 


minute, second, and day of the week even 
when the computer is powered down. 
ZCLK and its supporting software will 
enable you to give the time and date to 
Z-DOS/MS-DOS automatically during 
the bootstrap procedure, rather than 
having to enter this data manually. 

Saving space 

ZCLK uses the printer /ERROR line (pin 
#11) of the 68A21 peripheral interface 
adaptor (PIA) as its control line. This line 
is not used in any printer software, nor is 
there a printer-error condition in parallel 
communications. 

FBE Research capitalized on that fact 
and designed the ZCLK module to use 
the same I/O ports as the parallel printer; 
they haven’t had to steal a slot from the 
S-100 bus. 

Installing ZCLK 

Since ZCLK does not occupy any of 
your computer’s S-100 bus expansion 
slots, you must gain access to the mother¬ 
board in order to install the ZCLK mod¬ 
ule in your H/Z110 (low-profile) or 
H/Z120 (all-in-one). Depending on your 
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expertise or terror in opening up your 
computer, this procedure should not take 
more than half an hour at most. 

You unplug the AC power cord, remove 
the cabinet top as shown in your Heath/ 
Zenith manual, then remove the four 
screws and two locking pins that hold the 
disk-drive subassembly to the base as¬ 
sembly. Then you carefully lift the drive 
subassembly up and to the front of the 
computer about two inches and set it back 
down. Unplug the disk-controller cable 
from each drive as well as the power 
cables. Now you can take out the sub- 
assembly and set it aside. 

At this point of the installation process, 
FBE’s manual greets you with a WARNING! 
that some of the integrated circuit (IC) 
chips used in ZCLK and in the H/Z100 
are sensitive to static electricity; they may 
be permanently damaged if mishandled. 

You have to ground yourself while in¬ 
stalling components of a static-sensitive 
nature. The easiest way is always to keep 
one hand on the computer chassis. 

After you are properly grounded, find 
chip U114 on the H/Z100 motherboard. 
You’ll find it near the power supply and 
the S-100 bus card cage. This IC is the 
parallel-interface chip; it is a 68A21 
peripheral interface adaptor; carefully 
remove it from the socket, using either an 
IC puller or a small screwdriver to pry 
it up. 

While still holding the 68A21 in your 
hand, carefully align the pins of the IC 
with the empty socket on the ZCLK 
board—orient the cutout or “dot” marker 
so that pin #1 of the IC matches that of 
the socket. Now plug the PIA into the 
ZCLK board and insert the board into the 
empty U114 socket on the motherboard. 

Power to the ZCLK is activated 
through jumper Jl. Some boards were 
manufactured with a jumper plug, others 
with a wire soldered in place. If it is the 
latter, you will find a piece of paper be¬ 


tween the contact points of the battery 
and the clip which holds it in place. If 
your version has the jumper-plug, put it 
in place. 

The ZCLK will operate with a rather 
low voltage (as low as 2.5 volts); 
nonetheless, one should never pull out an 
electrically active circuit. Doing so, you 
break connections in an unpredictable 
pattern and risk producing unusual 
voltages that could damage an IC. 

Now you can put the drives back into 
the computer and plug in your power and 
data cables. At this point, you may wish 
not to install the mounting hardware just 
yet—thinking it would be better to wait 
until you have powered up the computer 


You should easily 
be able to install 
this module with 
very little worry. 

and have had a chance to test the accuracy 
of ZCLK’s factory calibration. Chances 
are, however, that you can close things up 
with confidence. 

According to the documentation I re¬ 
ceived with my ZCLK, the timing accura¬ 
cy should be within plus or minus five 
seconds per any 24-hour period. All 
boards are tested and calibrated prior to 
shipping, but you may have occasion to 
fine-tune the adjustment if you find 
the +/- factors exceed the above 
specifications. 

A mystery solved 

During the spring of 1985, I noted sev¬ 
eral mentions in the Buss and H-Scoop 
newsletters about some problems relat¬ 
ing to the operation of ZCLK. The most 


common complaint was that the timing 
accuracy of some boards went haywire; 
the console clock display was off by 
minutes and, in some cases, hours. I 
questioned my local Heath/Zenith Com¬ 
puters & Electronics center staffers, and 
they were unaware of this problem. 

As the old adage goes, when in doubt 
go straight to the top; I wrote to Dave 
Brockman of FBE Research to find out 
why this problem persisted in some 
boards and not in others. 

It turns out that the problem was quite 
simple and that it was traced to the 
ZCLK’s chip U1 (a 74LS02 NOR-gate 
chip). If this IC was manufactured by 
Signetics (identified by the letter “S” on 
top of the chip), it should be replaced 
with a 74LS02 chip manufactured by 
Motorola, Fairchild, National, or Texas 
Instruments. 

When the first shipment of several 
hundred boards was sent to Heath, FBE 
was unaware of the problem. If any ZCLK 
owners are having problems with timing 
accuracy and have the Signetics chip on 
their unit, FBE asks that they return 
them for a direct replacement. 

Here is part of Mr. Brockman’s letter: 
“The problem appears to be caused by a 
random write to the MSM5832 clock chip 
(U3) caused by a power-on transient from 
Ul. As the power is coming up, all of the 
outputs from Ul pulse to over 1 volt for 
about 20 milliseconds. Similar transients 
from non-Signetics chips do not exceed 
0.8 volts.” 

“Oddly enough,” he said, “I have sever¬ 
al units in my lab that have the Signetics 
chip and they work fine.” However, he 
also indicated that there could be signi¬ 
ficant variations in the tolerances of 
particular chips. 

My unit had the Motorola chip at Ul, 
and it has been functioning within three 
seconds of accuracy since I received it. 
All current ZCLKs are now being 


Make QUERY III 
your key to a 
world of 
information ■ ■■ 


Finally, a database 
management system you 
don't have to go to school 
to learn how to use. 


Our system is so easy to 
use, you'll be up and running 
10 minutes after you open the 
package. It's so versatileyou'll 
never outgrow it. QUERY III is 
written in assembly language 
for super fast sorts and searches, 
and it's written with the user in 
mind, with lots of help menus 
and safety features built in. 
Eleven programs provide all your 
fundamental needs: Create, 
Add, View, Sort, Search, Printer, 
Writer, Redesign, Purge Recover, 
and Autopro. 

QUERY III user, Nat Sherrill 
of Sherrill Cellars, in Remark, 
October '85, says: "Might I 
suggest QUERY III published by 


Hoyle & Hoyle. For just $ 100, you 
get an extraordinarily well 
developed package of routines 
that easily match the performance 
of the over-advertised, over-priced 
and under-performance "hot- 
stuff" we always read about" 

Uloijlc & Utoijle 

Software, Inc. 

716 S. Elam Avenue 
Greensboro, NC 27403 
(919)378-1050 

Available in HDOS, CP/M, MS-DOS, 
Z-DOS, PC-DOS. 

Order now or write for further 
information about QUERY III 
and support software. 
s 99.95 Visa, MC, Choice, COD, 
or check. Shipped next working day. 
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shipped with a technical memo explain¬ 
ing the 74LS02 problem; the memo also 
gives a general overview of related 
matters that will aid users in having their 
ZCLK boards function without difficulty. 

Supporting software 

One of the best features of all FBE 
products is their software support. ZCLK 
comes with a distribution disk containing 
a number of utilities that will let Z-DOS/ 
MS-DOS access the time-setting controls 
of ZCLK. 

When you boot up, copy the ZCLK.COM 
file from the FBE distribution disk to 
your system disk. For automatic date/ 
time setting on boot-up, your bootable 
system disk must have an AUTOEXEC.BAT 
file containing appropriate command 
lines to be executed by the system on 
boot-up. If you have not already made up 
an AUTOEXEC file, one has been provided 
for you on the distribution disk. If your 
system disk already has an AUTOEXEC.BAT 
file, use an editor (such as MS-DOS’s 
EDLIN) to add the command line ZCLK to 
the file; remove the DATE and TIME com¬ 
mand lines, if they exist, from the file. 

Now type ZCLK<RETURN> to run the 
program. When the ZCLK.COM program 
runs, it reads the date/time from the 
ZCLK, sets the Z-DOS/MS-DOS date/ 
time, and displays the date/time on the 
console. 

You will also use ZCLK.COM to give the 
correct date/time to the ZCLK and to 
process a Daylight Savings Time ad¬ 
justment. Type ZCLK<SPACEXRETURN> 
to display the operating instructions for 
the program. 

If the ZCLK contains an incorrect date 
or time, display and read the in¬ 
structions, then set the correct date/time 
into the ZCLK board. You are able to set 
the time according to the 24-hour clock 
or by a 12-hour a.m. and 12-hour p.m. 
readout. 

Users of CP/M-86 will be pleased to 
note that FBE has included the source- 
code file for a CP/M-86 version of the 
ZCLK.COM file; it is provided on the 
Z-DOS/MS-DOS distribution disk. Use 
CP/M-86’s RDOS utility to copy the files 
ZCLK86.A86 and READ. ME to your CP/M- 
86 system disk. Consult the READ. ME file 
for details on assembling the source file. 

CP/M-85 does not support a system- 
level date/time function. However, FBE 
has developed a CP/M-85 version of 
ZCLK. It will let CP/M-85 display the 
time and date on boot-up. You can also 
get this information by calling the ZCLK 
file. The CP/M-85 software is not offered 
through Heath/Zenith, but FBE is mak¬ 
ing it available for a nominal $5. When 
ordering, request the ZCLK CP/M-85 
Support Disk. 

Reasonable policies 

As is only reasonable, the ZCLK man¬ 
ual explicitly states that you may not sell 


copies of this software for profit. 

One point worth mentioning, though, 
is that the purchaser is not subjected to 
one of those ludicrous software license 
agreements when buying ZCLK and the 
related software package. Furthermore, 
as long as you include FBE’s copyright 
notice, you have their permission to mod¬ 
ify the programs in order to incorporate 
them into special application programs of 
your own. 

. . . and good documentation 

ZCLK comes with a well laid out 12- 
page installation manual that is easy to 
read and understand. Even if you haven’t 
built your TlO or T20 computer from the 
kit version, you should easily be able to 
install this module with very little worry. 

FBE has included four pages of 
Programming Interface instructions in 
order to aid in the development of speci¬ 
alized software applications where date/ 
time references are necessary or helpful. 
(It should also satisfy those curious peo¬ 
ple who would like to know how to access 
ZCLK through the PIA registers.) 

Instructions on how to replace the bat¬ 
tery and how to handle replacement bat¬ 
teries are included with explicit detail. A 
clear schematic and a physical layout 
sheet are also contained in the manual to 
aid you in the location of all parts. 

ZCLK comes with a 120-day repair or 
replacement warranty. 


Yowr own Decoder Ring 

Well, after all this, I have decided to 
name my ZCLK the Captain Midnight 
Secret Decoder Ring. My friends won’t 
know what I’m talking about and my ene¬ 
mies will be mystified into thinking that I 
have powers beyond theirs. 

If you would like to have your own 
Secret Decoder Ring, rush down to your 
local Heath/Zenith Computers & Elec¬ 
tronics center or to your favorite local Ze¬ 
nith Data Systems retailer. It’s in the 
Heathkit catalogue for $119.95, and some 
local dealers even discount it. 

If you want additional information or 
wish to order the ZCLK CP/M-85 
Support Disk, you can get it from FBE 
Research Co. directly. 


Ordering Information 

ZCLK Board (Model #PC-240), 

assembled, $119.95 

Heath Company 

Benton Harbor, MI 49022 

Orders: 800/253-0570, 616/982-3411 

from Michigan and Alaska; 

information: 616/982-3285 

ZCLK CP/M-85 Support Disk, $5 
FBE Research Company, Inc. 

P. O. Box 68234 
Seattle, WA 98168 

206/246-9815 (evenings) A 


FIND IT FAST WITH 
SEARCH/ 

Only $30 

SEARCH can find the letter you 
wrote on Dec 24 about Widgets. 
SEARCH can find all occurences 
of 1985 so you can change them 
to 1986. SEARCH can find the 
files in which you used a cer¬ 
tain variable or called a sub¬ 
routine. FAST11 

SEARCH can look for more than 
one string at a time; use 
wildcards, search multiple 
files & disks. See a line or a 
window; search by line or 
WordStar paragraph. SEARCH 
has on-line help and much 
more. 

SEARCH is only $30 for CP/M 
(specify format) or ZDOS/ 

MSDOS. 30 day money-back guar¬ 
antee. NOT copy protected. 

ORDER NOW: Send Check or MO 
(Personal checks O.K.) or call 
for VISA/MC or COD orders. UPS 
ground shipping free. Add $2 
for UPS COD and $5 for over¬ 
seas. (MD Res. +5% tax) 

GompuMagic, Inc. 

P.O. Box 437 
Severn MD 21144 
(301) 969-8068 


CP/M 8 Users: 

SAVE TIMElll 

The CoxnpuMagic Utility Package 

has the programs you've always 
needed to make your computer 
work for you. 

For just $45, you get 20 super 
programs that COPY, ERASE, RE¬ 
NAME, SORT, LIST, TYPE and do 
all sorts of other things. 

Use multiple commands on the 
command line. Prompt mode; 
Wildcards; Ask-me and What-if 
options; etc. 

If these programs don't make 
your computer easier to use, 
return the package within 30 
days for a full refund. 

NOT copy-protected. Complete 
documentation. Specify CP/M 
disk format. Only $45. 

ORDER NOW: Send Check or MO 
(Personal checks O.K.) or call 
for VISA/MC or COD orders. UPS 
ground shipping free. Add $2 
for UPS COD and $5 for over¬ 
seas. (MD Res. +5% tax) 

CompuMagic, lnc. m 
P.O. Box 437 
Severn MD 21144 
(301) 969-8068 


Circle #156 on Reader Service Card Circle #158 on Reader Service Card 


Sextant May-June 1986 19 






ONE MILLION DOLLAR 
ZENITH SOFTWARE SALE 

SUDDENLY HEATH/ZENITH SOFTWARE 
IS MORE THAN A BARGAIN. HERE'S WHY.... 


Payload Computer Services has purchased over one million dollars of Zenith Software from one of America's largest cor¬ 
porations. With buying power like this, who else but PAYLOAD saves you so much money? See your Heath/Zenith Catalog for 
details on each item. All packages shipped complete with manuals and registration cards. MAIL or PHONE your order today 
and expect prompt service. MASTERCARD and VISA gladly accepted with no additional charge. 


ZENITH SOFTWARE FOR THE 
Z-100 SERIES COMPUTERS 


PART 

NUMBER 

DESCRIPTION 

LIST 

PRICE 

SALE 

PRICE 

MP-463-3 

MailMerge for Word¬ 

$135.00 

$ 

28.00 

MP-463-11 

Star v3.21 

MailMerge for Word¬ 

$249.00 

$ 

85.00 

MS-463-1 

Star v3.3 

Z-BASIC (1 6-bit) 

$175.00 

$ 

30.00 

MS-463-7 

interpreter 

Multiplan 

$195.00 

$ 

30.00 

MS-253-1 

Microsoft BASIC-80 

$175.00 

$ 

30.00 

OS-53-2 

(8-bit) 

CP/M-85 (8-bit) 

$150.00 

$ 

45.00 

OS-63-4 

Z-DOS 

$150.00 

$ 

35.00 

CB-463-7 

CPS Computerized 

$ 40.00 

$ 

20.00 

CB-463-9 

Phone System 

PECON Peachtree to 

$ 99.00 

$ 

20.00 

CB-463-11 

Condor 

Z-Chart 

$150.00 

$ 

22.00 

CD-463-2 

Condor File Manager 

$299.00 

$ 

25.00 

RS-463-1 

Peachtree General 

$399.00 

$ 

94.00 

RS-463-2 

Ledger 

Peachtree Accounts 

$399.00 

$ 

94.00 

RS-463-3 

Receivable 

Peachtree Accounts 

$399.00 

$ 

94.00 

RS-463-5 

Payable 

Peachtree Inventory 

$499.00 

$ 

99.00 

RS-463-6 

Management 

Peachtree Sales 

$299.00 

$ 

82.00 

RS-463-75 

Invoicing 

PeachText 5000 

$395.00 

$ 

77.00 

SC-463-1 

SuperCalc 

$195.00 

$ 

45.00 

TA-463-1 

ZDS Teacher Program 

$295.00 

$ 

75.00 

TA-463-2 

ZDS Student Program 

$100.00 

$ 

30.00 

WI-463-1 

Remote Batch 

$899.00 

$ 

95.00 

PO-463-1 

Terminal Emulator 

3270 IBM Emulator 

$650.00 

$145.00 


ZENITH SOFTWARE FOR THE 
Z-150/160 SERIES COMPUTERS 


PART 


LIST 

SALE 

NUMBER 

DESCRIPTION 

PRICE 

PRICE 

MS-5063-7 

Multiplan 

$195.00 

$ 85.00 

RS-463-75 

PeachText 5000 

$395.00 

$ 77.00 

BP-5063-1 

BPI General 
Accounting 

$595.00 

$ 160.00 

BP-5063-2 

BPI Accounts 
Receivable 

$595.00 

$ 145.00 

BP-5063-3 

BPI Accounts 
Payable 

$595.00 

$ 145.00 

BP-5063-4 

BPI Payroll 

$595.00 

$,145.00 

BP-5063-5 

BPI Inventory 

$795.00 

$ 180.00 

BP-5063-71 

BPI Series Self- 
Training 

$ 69.00 

$ 35.00 

BP-5063-8 

BPI Personal 
Accounting 

$195.00 

$ 75.00 


ZENITH SOFTWARE FOR THE 
H/Z-89 SERIES COMPUTERS 


PART 


LIST 

SALE 

NUMBER 

DESCRIPTION 

PRICE 

PRICE 

H ES-837-1 

Microstat (96 TPI) 

$249.00 

$ 60.00 

HMP-837-1 

SuperSort 

$195.00 

$ 60.00 

HMP-837-4 

DataStar 

$295.00 

$ 60.00 

HCP-837-1 

Pearl #3 Program 
Generator (96 TPI, 
Requires C-BAS 1C) 

$450.00 

$ 60.00 


ZENITH IBM COMPATIBLE COMPUTERS 
ZF-158-21 One 360K floppy disk drive, 256K RAM, color ready. 

Retail $2199.00, Payload.$1592.00 

ZF-158-42 As above with two floppy disk drives and 256K RAM. 

Retail $2499.00, Payload.$1767.00 

ZW-158-42 As above but with 10.5 MEG Winchester 
Drive and one floppy disk drive. Retail $3699.00, 

Payload.$2545.00 

PE-158-2FW PAYLOAD ENHANCED model 158 computer. Two 
floppy disk drives, one 20 MEG Winchester drive and 640K 
RAM. Your VERY BEST BUY and a PAYLOAD EXCLUSIVE. Retail 

value over $4,000.00, PAYLOAD Price . $2417.00 

ZFL-171-42 PORTABLE Backlighted 25 line X 80 column 
LCD screen, 256K RAM, two V 3 height 360K disk drives, 
ROM based software. Approx. 14.3 Lbs. Retail $2699.00, 

Payload..$1889.00 

All above come with MS-DOS supplied by Zenith. We also 
offer all premiums (if any) supplied by Zenith at time of pur¬ 
chase. When comparing prices, remember, Payload charges 
only $5.00 for shipping of prepaid orders. We can enhance 
the above computers with more memory or larger Winchester 
drives at low costs to you. All other Zenith computers sold at 
comparable low Payload prices. Please call for prices. 

ZENITH MONITORS 


ZVM-136 Long Persistance 1 3" High Res.. ..$586.00 

ZVM-135 Color 13" High Res., RGB & Composite... $463.00 
ZVM-133 Color 1 3" High Res., RGB only.$437.00 

ZVM-122A Amber Non-Glare 12" .$119.00 

ZVM-123A Green Non-Glare 12".$119.00 


UPGRADE ACCESSORIES FOR Z-150/160 SERIES 
COMPUTERS 

MEMORY UPGRADE KITS with easy to follow instructions. 
MEMORY KIT #150-64-9. Each kit will increase memory 
by 64K up to 320K. Only the finest 150 ns RAM chips in¬ 
cluded .$14.50. 

MEMORY KIT #150-256-18. Includes a ZPAL chip which 
allows use of the new 256K RAM chips included (18 pieces 
256K 150 ns RAM chips). Kit increases 128K memory to 
640K. If you have over 128K now, will go up to 704K. All plug 
into your single Zenith Memory Board. Unbelievable but 

true .$94.00. 

Winchester Hard Disk Drive Internal Set-up. Includes Win¬ 
chester drive, controller/interface card, cabjes and all hard¬ 
ware. With 20.0 MEG (formatted) drive.$592.00 

Winchester Hard Disk Drive External Set-up. Includes Win¬ 
chester drive, controller/interface card, power supply and 
case with fan. With 20.0 MEG (formatted) drive.$797.00 
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Z-316 8087-3 Numeric Co-Processor. Speeds and im¬ 
proves numeric processing. Payload price $129.00, 8 MEG 

8087-2 . $165.00 

Z319 High Resolution Video Card. Emulates Z-100 series com¬ 
puters 640 by 225 pixel-mapped graphics. Retail $424.00 

Payload price. $362.00 

TECMAR GRAPHICS MASTER VIDEO BOARD. High resolu¬ 
tion RGB Color and Monochrome add on board. Maintains 

IBM compatibility. Retail $695.00, Payload.$590.00. 

SECOND INTERNAL DISK DRIVE. Includes instructions and 
all mounting hardware. If you have a Shugart drive (has ro¬ 
tating lever latch) $127.00. If your drive is a Mitsubishi (has 
flat up/down latch).$137.00. 

UPGRADE ACCESSORIES FOR Z-100 SERIES 
COMPUTERS 

COLOR GRAPHICS UPGRADE. All memory chips (16 pieces 
1 50 ns) required to update Z-100 Series computer for color. 
Installation instructions included. Order Memory Kit #100- 

64-16...$25.75 Complete. 

MEMORY UPGRADE. All memory chips (9 pieces 1 50 ns) re¬ 
quired to upgrade from 128K to 192K RAM. Installation in¬ 
structions included. Order Memory Kit #100-64-9_$14.50 

UCI EASY PC. IBM PC EMULATOR. This is what we have all 
been waiting for, hardware to make your Z-100 IBM Software 
Compatible. Full 8 MHz operation in either Z-100 or IBM-PC 
mode. 100% color graphics video and audio compatible. 
Software switching between modes. This product is supported 
by Zenith and Payload Computer Services. By doing with hard¬ 
ware what others have attempted with software, bugs are 
eliminated and speed is greatly enhanced. Includes EASY PC 
VIDEO MASTER BOARD, EASY PC FLOPPY DISK CON¬ 
TROLLER, EASY PC SYSTEM BOARD, EASY PC REMOTE 
SPEAKER, EASY PC BIOS ROM, all cables, instructions for 
easy installation, etc. Retail $699.00, PAYLOAD introductory 

price.$61 7.00 

ZMF100 By FBE Research. A modification package that lets you 
put 256K RAM chips directly on your old-style motherboard to 
reach 768K. Simple assembly with no trace cutting . . . $60.00 
GEMINI EMULATOR BOARD. Makes the Z-100 compatible 

with the IBM PC library of programs.$527.00 

Winchester Hard Disk Drive External Set-up. Includes Win¬ 
chester drive, Zenith interface card, data separator, power 
supply/case with fan, cables. Computer must have power 
supply with connector for Winchester controller. With 20.0 

MEG (formatted) drive. $1490.00 

Winchester Hard Disk Drives Internal Set-up Includes all 
items above less power supply/case. Computer must have 
power supply with connector for Winchester controller. With 
20.0 MEG (formatted) drive. $1292.00 


EIGHT INCH DISK DRIVE SYSTEM 

Two Mitsubishi 8 " Half-Height, Double Density, Double Sided 
Drives in Deluxe Cabinet with Heavy Duty Power Supply and 
Cooling Fan, 2.4 MEG Storage Total. Plug into H/Z-89 
equipped with Magnolia DD Controller or any H/Z-100 com¬ 
puter. PAYLOAD.$977.00 


UPGRADE ACCESSORIES FOR H/Z-89 
COMPUTERS 

Magnolia Microsystems Double Density Controller. Soft- 
sectored disk controller. Supports up to four each 5.25" and 
8 " disk drives. Complete with cables, installation instructions 
and CP/M 2.242 ..$354.00 


Magnolia Microsystems 128K RAM Board. Add to your 48K 
H/Z-89 CPU memory for a total of 1 76K. Includes CP/M Plus 
(CP/M 3.0), a $350.00 value, at no additional charge. Payload 

price. $446.00. 

Magnolia Microsystems Memory Upgrade Card. Installs in 
your H-89 to increase memory from 48K to 64K. Payload 

price .$68.50. 

Magnolia Microsystems SASI Bus 1/0. Use to connect Win¬ 
chester disk drives to your H-89. Also has three Serial Ports. 

Software included. Payload.$225.00 

Winchester Hard Disk Drive Set-up. Includes Hard Disk Drive, 
SASI Interface (above), power supply and case with fan, cables, 
Hard Disk Controller and CP/M software. 20 MEG (formatted) 
set-up. $1085.00. 

INTERNAL DUAL DRIVE SETUPS FOR THE H/Z-89 
COMPUTER 

Includes two half height double sided disk drives and all 


hardware and connectors required to mount inside your 
H-89. Steel mounting shield/case included. 

NATIONAL JA551-2 SETUP, 48 TPI, 

6 MS seek, 320K disks.$299.00 

MITSUBISHI 4851 Setup, 48 TPI, 

6 MS seek, 320K disks.$312.00 

MITSUBISHI 4853 Setup, 96 TPI, 

3 MS seek, 640K disks.$319.00 

HALF HEIGHT DISK DRIVES 

MITSUBISHI M2896 8 " DS, DD, 48 TPI ... $375.00 

NATIONAL JA551-2 5.25" DS, DD, 48 TPI ... $122.00 

MITSUBISHI MF501 5.25" DS, DD, 48 TPI ... $1 24.00 

MITSUBISHI M4853 5.25" DS, DD, 96TPI ...$130.00 

SEAGATE ST-225 20 MEG Winchester.$445.00 


POWER SUPPLIES AND CASES FOR DISK DRIVES 

Rugged steel construction with heavy duty power supplies. 
Purchase with drives and we will install drives in case. 


Single 5.25" unit for Full Height Drive.$ 68.00 

Dual 5.25" unit, specify Full or Half Height.$ 92.00 

Dual 8 " unit with fan, for Half Height Drives.$225.00 

Face plate for single drive in dual case.$ 8.00 

For WINCHESTER Drive, with fan.$225.00 


RAM CHIP SPECIALS 

The finest available and at PAYLOAD prices. Order one to 
one thousand and add only $2.00 for shipping. For quantity 

orders, please call for latest pricing. Prices subject to change. 


64K Dynamic RAM, 1 50 ns.$1.75 each 

256K Dynamic RAM, 120 ns.$4.40 each 

256K Dynamic RAM, 1 50 ns.$3.68 each 


TOSHIBA PRINTERS 

The new generation printers are here. The Toshiba 3-in-1 
printers offer high speed draft quality, near letter quality and 
high-resolution graphics using an advanced 24 pin dot matrix 
print head. Choice of serial or parallel interface. 

P-1 340 10" carriage, 144/54 CPS, Parallel or Serial. . . $649.00 
P-351 (Improved P-1351) 15" carriage, 288/100 CPS 


Parallel only.$1238.00 

Parallel and Serial.$1267.00 



PAYLOAD COMPUTER SERVICES 

CHARLES C. PORTER, Proprietor 
15006 SUN HARBOR, HOUSTON, TEXAS 77062 
PHONE (713) 486-0687 



Your satisfaction is guaranteed. All hardware carries a 90 day warranty. Prices listed have been discounted for payment with order. VISA and 
MASTERCARD orders accepted. Add $5.00 to all prepaid orders for handling and shipping, we pay the balance. Actual shipping costs billed for 
net billing orders to approved accounts. We accept purchase orders from schools, government and approved accounts. Mail or Phone your order 
for prompt service. 


Circle #147 on Reader Service Card 
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The H89 SPEED Center 


4MHz mod 


$45 


An easy to install plug-in module. No trace cutting or soldering. 
Speed may be toggled with software. Includes a replacement 
Z80A (4MHz). Includes CP/M software support for Heath, CDR 
Systems and Magnolia. Call or write for info on HDOS support. 
^Specify disk format. 

CDR Super RAM 89 

Make your H89 a speed whiz with this board and the included 
RAM drive software. With our 6MHz mod and the RAM drive, the 
Heath BIOS assembles (using MAKEBIOS) in less than IV 2 
minutes! Note our discount prices! 

Main board w/o RAM - specify disk format.$175 

Expansion board w/o RAM.$69 

Main board W/512K RAM.$239 

System w/MEGABYTE RAM.$369 

Clock option.$45 

SCSI option.$85 


REP3 - Automatic Key 
Repeat 

Stop wasting time - make full use of the repeat function just like 
the Z100. Simple plug-in installation on your keyboard 
assembly. Hold any key down for half a second and the key 
begins repeating. Combine this with our 4MHz mod and make 
WordStar fly! Provision for a defeat switch. 

Kit. 

Assembled. 


.$35 
$45 J 


WSPATCH 


$20 


Adds H19/H89 function key patches to versions 3.0 or 3.3 of 
WordStar. Key functions similar to the PIE editor. Includes provi¬ 
sion for redefining the keys by the user. Also includes a printer 
^driver for the Epson MX80/FX80 printers. _ 

EMULATE 

Allows the H89 to read/write to the following disk formats. 


Actrix 

Eagle II 

Morrow MD 

Superbrain Jr. 

AMPRO 

Epson QX-10 

NCR DecMate 5 

Televideo 

Beehive Tpr 

Fujitsu CP/M86 

NEC PC-8001 A 

TRS80-1 CP/M 

CDR 

IBM CP/M86 

Osborne 1 

TRS80-3 CP/M 

Cromemco 

IMS 5000 

Otrona 

TRS80-4 CP/M 

DEC VT180 

Kaypro II 

PMC MicroMate 

Visual 1050 

DEC Rainbow 

Magnolia 

Royal/Adler 

Xerox 820 



Sanyo 1100 

Zorba 


Now includes 44 formats! Uses a modified BIOS which is includ¬ 
ed with the program. Allows reading of 40-track disks in an 
80-track drive. 

For H37 with Heath CP/M. $59 

For CDR BIOS 2.91...$49 

Check for Magnolia version. 


6MHz mod 


$59 


Similar to our 4MHz modification, but increases the CPU speed 
to 6MHz. Requires some soldering on the CPU board. Includes 
a replacement Z80B (6MHz). May require replacing additional 
parts. Some technical knowledge is recommended for installa¬ 
tion. CP/M support only. Specify disk format. 


CDR Controllers 

Double density disk controllers. Includes board, instruction 
manuals, ROMs and software. Allows control of 5 and 8 inch 
drives. Includes BIOS source code and some useful utilities. 
Please include your CP/M s/n when ordering. 

For the H89 FDC-88OH.$349 


ZCPR3 


We are licensed by ECHELON, Inc. to distribute the Z-System 
for the Heath market. This includes the ZCPR3 system with sup¬ 
porting software utilities, the ZRDOS-plus BDOS replacement 
and applicable documentation. Comes already installed and in¬ 
cludes a bootable disk ready to run. 

ZCPR Gives you many features found in UNIX and MSDOS. The 
ZRDOS is not in the public domain and gives you automatic 
logon of disks. No more “BDOS ERROR ON B:” messages just 
because you forgot to do a A C after changing disks. 

Available for Heath BIOS 2.2.03 and .04 and for CDR BIOS. 
Check for availability of other BIOS configurations. Call or write 
for a brochure on this excellent product. 

ZCPR3 - specify format and hardware.$98 


NEWWORD ■ the better word 
processor from NewStar Software 

Faster than WordStar, same commands as WordStar, 
MailMerge feature is built-in, supports more printers, has an 
undelete function and excellent documentation. Includes WORD 
Plus spelling checker by Oasis - normally a $150 item by itself! 
We offer this package at discount and also include a func¬ 
tion/cursor key patch for the H19/H89. 

CP/M - specify format.$115 

MSDOS - specify computer.$195 


DISKETTES 

High quality private label diskettes at an economy price. 

5” SSDD 10 hard sector.$16/box often 

5” DSDD.$18/box of ten 

8” SSDD.$26/box of ten 

8” DSDD. $29/box of ten 


ANALYTICAL 


209/564-3687 


y20663 Ave. 352 


Woodlake, CA 93286 


Specify Disk Format on Software 

CALL OR WRITE FOR CATALOG PRICES SUBJECT TO CHANGE 

Terms: Check or Money Order - VISA/MC - C.O.D. 

Add $3 per order for shipping and handling 
California residents add 6% tax 
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The Eight-Bit World 


Walter J. Janowski 


Conforming in the face of 
loyalty 

Get them while you can 
Second-hand bits 
GE Information Systems 
Write-Hand Man 
Z CPR the EZ way 
How to reach me 


Conforming in the face of loyalty 

Sigh. 

So I spend a good portion of my last 
column expounding on the virtues of 
word processing using PIE and TEXT 
under the Heath Disk Operating System 
(HDOS). Then the folks at Sextant tell me 
they can’t read a soft-sectored HDOS 
diskette. So I try to convert the file to 
hard-sector format. After dusting off my 
H17 hard-sectored controller board, I 
find it works just great under CP/M, but 
won’t recognize an HDOS disk. 

To make a long story short, the SY: de¬ 
vice driver on my boot disk was damaged. 
After figuring that out and replacing it 
from my backup, all seems fine. But in 
the meantime, I’m afraid I had to write 
this column with the editor everyone 
loves to hate, WordStar. (Sorry.) 

For a while, it looked like I would have 
to buy a copy of PIE for CP/M. (Can I still 
buy PIE for CP/M?) 

Get them while you can 

If you browse through the advertising 
of any recent computer-oriented maga¬ 
zine, you’ll notice a rather unsettling 
trend. Many of the companies that once 
dealt in products for 8-bit machines are 
slowly and quietly phasing these items 
out of their product lines. I’ve already no¬ 
ticed products I had planned to buy “one 
of these days” that are no longer available. 

It’s beginning to look as though it 
might be a good idea to start snatching up 
some of these 8-bit items while we can 
still find them. 

All of which brings up a question for 
the vendors. 

Why not give us fair warning before 
these products fall by the wayside? A 
short notice given a few months before 
the item is dicontinued, or even a last- 
chance clearance sale would certainly 
help. I know there are several products I 
would buy today if I knew they wouldn’t 
be available a few months from now. 

While were on the subject, what 
happens to these products after they are 
discontinued? 

In particular, if you are no longer going 
to sell or support a software product, why 
not contribute it to the public domain? Af¬ 
ter all, if you no longer feel a product 
merits marketing, you are also assuming 
that you can no longer derive any income 
from it. Why not turn it over to the user 
community? 

In all fairness, though, I should point 
out that I recently received a letter from a 
vendor who told me that advertising costs 
for 8-bit products exceed the income de¬ 
rived from their sales. While I can 


sympathize, it does sort of leave us with a 
Catch-22 on our hands. Eight-bit 
software suppliers won’t advertise be¬ 
cause we don’t buy enough products, but 
we can’t buy 8-bit products if we don’t 
know they’re out there. 

Maybe vendors could include a short 
line at the bottom of their ads—some¬ 
thing to the effect of: “We still support 
8-bit products. Write for more informa¬ 
tion.” (And, of course, I’d always like to 
hear about your products, too.) 

Second-hand bits 

As prices of IBM clones continue to 
plummet, a secondary effect is occurring 
in the 8-bit market. Resale prices of used 
H8s and H/Z89s are falling to a point 
where it’s hard not to consider getting a 
second machine. The FOR SALE column 
in a recent issue of Buss newsletter 
offered a complete H89 system with 
three drives and software for $100! 

Those of you who know you’ll be hang¬ 
ing on to your dear old friends as long as 
you can keep them running would do well 
to consider a second computer as a spare 
parts supply. Systems not fully opera¬ 
tional can often be found for next to 
nothing, and you can keep your system 
running long after Heath/Zenith stops 
stocking replacement parts. 

GE Information Systems 

If you’re tired of the high on-line costs 
of subscribing to the CompuServe Infor¬ 
mation Service, I recently came across a 
somewhat more reasonably priced serv¬ 
ice. General Electric Information 
Systems has introduced a new subscrip¬ 
tion service called “GEnie.” The sign-up 
cost is $18; bills are payable through Visa 
or MasterCard. 

From a monetary standpoint, GEnie 
has two advantages over CompuServe. 
First, if you live in the boonies, as I do, 
you may be able to avoid long-distance 
charges for your time on the telephone. 
GEnie has about 600 local-access 
numbers with a different area spread 
from CompuServe’s; anyone without ac¬ 
cess to a CompuServe number might do 
well to see if there is a GEnie number 
available in their area. (There’s even one 
here in Valparaiso.) 

Second, there’s no extra charge for op¬ 
erating at 1200 baud. It always seemed a 
shame to me that the savings of high¬ 
speed modem communications with 
CompuServe were offset by an increased 
hourly access fee. With GEnie, non¬ 
prime-time access is only five dollars an 
hour at 300 or 1200 baud. (That’s 6 p.m. 
to 8 a.m. local time, plus all day weekends 
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and holidays.) There may be a surcharge 
for some access numbers, but even then it 
costs only an extra two dollars an hour. 

What does all this have to do with 8-bit 
computers, you might ask? 

Well, GEnie has a section known as 
Roundtables (R/Ts), similar to the Special 
Interest Groups you might know on 
CompuServe. In particular, GEnie has a 
special roundtable devoted to users of 
CP/M. One of the system operators of the 
CP/M R/T is Keith Petersen, whom some 
of you might know from his long-running 
RCP/M bulletin-board system in the 
Michigan area. 

The CP/M R/T features a bulletin 
board for posting CP/M-related 
messages, a real-time conference area, 
and a large and quickly growing library of 
public domain software. The sysops are 
very responsive and helpful, and they are 
quick to fill special requests for specific 
pieces of software when available. 

The R/T just came on line in Decem¬ 
ber of ’85, and the growth to date has 
been phenomenal. If you’re worried 
about CP/M being dead, one look here 
should change your mind. 

Sound good so far? For more informa¬ 
tion, call GE toll-free at 800/638-9636, 
extension 21. Or, if you prefer, GEnie has 
a free demo available that will allow you to 
sign up on-line. To access, set your 
modem for half duplex, 300 or 1200 baud, 
and dial 1-800/638-8369. After con¬ 
nection, enter HHH<RETURN>. At the 
U#= prompt, enter 
5JM11999, GENIE< RETURN > 

(GENIE can be upper- or lowercase; just 
don’t mix cases.) Then just follow the 
prompts. 

One word of warning. GEnie is no¬ 
where near as extensive a system as 
CompuServe. You could spend weeks on 
CompuServe without fully exploring all 
the features available; but you can ade¬ 
quately browse GEnie in one evening. 
GEnie offers the roundtables, electronic 
mail, news, national real-time con¬ 
ferences, CR simulators, games, and 
more. However, I honestly have to admit 
that without the CP/M R/T, I might find it 
tough to keep up my interest for very 
long. But the CP/M R/T is exceptional, 
and is well worth the $18 sign-up cost. 

Write-Hand Man 

Like many of you, I drooled over the 
“desktop utility’’ type programs like 
SideKick that have been becoming avail¬ 
able for the 16-bit machines running the 
Microsoft Disk Operating System (MS- 
DOS). So, I was very interested when 
Poor Person Software of Palo Alto, Cali¬ 
fornia, released a Side Kick-like program 
for CP/M called Write-Hand Man 
(WHM). 

Now, this type of program operates by 
tucking a relatively small program away in 
high memory and protecting it so that it 
remains in place ready to run even after 
another program is loaded into memory. 
However, in a CP/M environment, 64 


kilobytes of memory doesn’t leave a lot of 
room to fool around; I was skeptical. 

Fortunately, I got a chance to try it out. 
WHM has been configured for H/Z19 
graphics and is being sold to the Heath/ 
Zenith community by Technical Micro 
Systems, Inc., of Ann Arbor, Michigan. I 
obtained a beta-test copy from the folks at 
Sextant. 

While lacking the colors and graphics 
of SideKick and other similar programs 
written for MS-DOS, Write-Hand Man 
performs admirably in a CP/M environ¬ 
ment. WHM provides a phonebook, 
notepad, appointment calendar, and cal¬ 
culator, as well as allowing you to view an 
ordinary ASCII text file or a disk directo¬ 
ry from within an application program. 

Imagine typing a letter to a friend on 
your word processor, striking one key to 
enter WHM, retrieve an address, phone 
number or note, make a calculation, etc., 
and then return to find your letter undis¬ 
turbed, all with only one more keystroke. 
Write-Hand Man has a configuration 
program that supports the H/Z19 termi¬ 
nal and allows it to restore the original 
screen when you return to your applica¬ 
tion program. 

By the way, TMSI has made some very 
impressive custom modifications to the 


TMSI has made some 
very impressive 
custom modifications 
to . . . WHM. 


version of WHM distributed by Poor Per¬ 
son Software. 

In the “standard” version, all informa¬ 
tion is presented in the upper left hand 
corner of the screen, using standard 
ASCII characters. Also, the “View” func¬ 
tion displays text in a format only 20 
characters wide. In the TMSI version, 
the H19 terminal graphics are used very 
creatively to provide “Rolodex” cards, cal¬ 
culator displays, etc.—very similar to 
those in SideKick. Also, the View func¬ 
tion displays text in the full 80 columns. 

On the negative side, WHM is written 
in modular form, and each of its modules 
(notebook, calculator, etc.) is stored as a 
separate file on your disk. This makes its 
use rather time-consuming, particularly 
if you have older, slower disk drives. 
However, WHM should perform ex¬ 
tremely well on a system equipped with a 
RAM disk. 

So, have I bought myself a copy of 
Write-Hand Man? 

Unfortunately, no. My main interest in 
the program was to use it with the public 
domain MODEM program. (I happen to be 
using MDM730.) I wanted to take notes, 
etc., while engaging in telecommunica¬ 
tions. 

Whenever I tried to use WHM and 
MODEM simultaneously, however, I would 


lose characters of information coming in 
from my modem. This would occur 
whenever WHM was loaded in memo¬ 
ry—even if it was not in use at the time. 

Apparently, some of the memory- 
management tricks used in WHM are not 
compatible with the MODEM program. 

I may still purchase a copy, and at that 
point contact Poor Person Software for a 
fix on the MODEM problem. As of this 
writing, I have not contacted TMSI to see 
if they are aware of this problem or if 
there is a fix available. I hope to provide 
some additional information in a future 
column. 

By the way, Write-Hand Man has no 
connection with a similarly titled 
product, Right Hand Man from Red E 
Products. I have had no experience with 
that product. (If you’re interested in 
desktop utilities, you might want to look 
at David R. Felstul’s “Software Roundup: 
Five Desktop Utilities for the Z100,” in 
Sextant #20, January-February 1986.) 

ZCPR the EZ way 

There have been many articles written 
in Sextant and other magazines about 
ZCPR as an enhancement for CP/M. It’s a 
public domain modification to CP/M’s 
console-command processor (CCP), and 
it greatly increases the power and flexibil¬ 
ity of the CP/M operating system. It’s an 
addition that should be examined by any¬ 
one still using CP/M. (For a review, see 
“ZCPR— A Public Domain Enhancement 
for CP/M’s Command Processor,” by 
Mitchell S. Ross, in Sextant #17, July- 
August 1985.) 

For the less sophisticated user, the big¬ 
gest problem with ZCPR has been the diffi¬ 
culty of installing it on your system. You 
could spend hours downloading the many 
large source files from a bulletin board; 
then you’d have to study the installation 
documentation until you were able to 
bring it up on your system. Or you could 
purchase ready-to-run pre-installed 
versions from one of many vendors. 

But if you’re like me, you’d like to be 
able to try a program out before going 
through that much effort. 

There is a little publicized, but useful, 
public domain utility called EZCPR. As the 
name implies, it is an easy-to-install ver¬ 
sion of ZCPR that you can use to “test 
drive” ZCPR before taking the plunge. 

To bring up EZCPR, you actually need a 
collection of five files: SYSTEM.COM, 
GUARD.COM, WIZ.COM, EZCPR.COM, and 
EZINST.HLP. The EZCPR package was put 
together by Dennis E. Hamilton and is 
based on the ZCPR series written by 
Richard Conn. 

The first thing to consider about EZCPR 
is what it does not have. EZCPR eliminates 
the CP/M commands DIR, TYPE, ERA, and 
REN. These can be ignored if you’re 
developing a remote bulletin-board sys¬ 
tem; or they can be replaced with any one 
of numerous public domain utilities 
which duplicate their functions in a much 
more useful manner. 
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EZINST. HLP is the EZCPR installation 
guide and covers the installation and use 
of EZCPR in much greater detail than I will 
here. It is a must if you seriously intend to 
use EZCPR on your system. I will try to 
touch on some of the more important 
points. 

EZCPR is virtually self-installing with 
the command EZCPR UP, which loads 
EZCPR in place of CP/M’s existing CCP. 
EZCPR will stay active until the next warm 
boot, at which time the normal CCP will 
reload. 

The SYSTEM program will provide you 
with information about your particular 
CP/M system (such as TPA ceiling and ca¬ 
pacity, and base locations for BIOS, 
BDOS, CCP, and TPA). This may be nec¬ 
essary for proper operation. 

The GUARD program (initiated with the 
command GUARD UP) will “lock” EZCPR in 
place, so that it’s still there even after a 
warm boot. WIZ is a system-protection 
utility; its most common use would be in 
a bulletin-board system. It “locks” the 
EZCPR system in place so that un¬ 
authorized changes cannot be made. 

EZCPR will support most ZCPR 
functions, including user area display, 
command path search, and more. ZCPR 
has been covered in many other articles 
and may be a future topic in this column, 
but for a painless and enlightening way to 
experiment with ZCPR on your system, 
get hold of a copy of EZCPR. 

(I don’t know of any Heath bulletin 
boards that currently carry EZCPR; it’s not 
on HUGSIG on CompuServe. I will make 
it available as I mention below. And I also 
hope to upload it to GEnie soon.) 

How to reach me 

As I stated last time, I will provide a 
copy of any of the public domain software 
mentioned in this or previous columns to 
anyone who sends me a blank diskette 
and five dollars to cover return postage 
and handling. I can provide CP/M and 
HDOS formats, hard- or soft-sectored, 
single- or double-sided. 

Response to this column has been ex¬ 
tremely helpful. If you want this column 
to continue, please let me know your 
opinions, ideas, and gripes. You can reach 
me at the address given below. 

Remember, if you would like a written 
reply, please include a self-addressed 
stamped envelope with your correspond¬ 
ence. (Electronic mail gets answered 
first.) 

Walter J. Janowski 
1505 East Evans Avenue 
Valparaiso, IN 46383 
CompuServe ID#: 72376,1652 
GE Mail Address: WJJANOWSKI 

Ordering Information 

Write-Hand Man (CP/M), $49.95. 
Technical Micro Systems, Inc. 

366 Cloverdale 

Ann Arbor, MI 48105 

313/994-0784 A 


ARE YOUR PERSONAL COMPUTERS 
ON SPEAKING TERMS? 

Connect them with a Novell Local Area Network. 


Novell sets the standard for 
high performance LANs with 
four complete LAN systems. 
Each one offers the reliability, 
security, and DOS compati¬ 
bility of Novell’s NetWare ' 
operating system. 

Zeducorp offers the full 
Novell product line. Let us 
network your Zenith (or com¬ 
patible) personal computers 
with the Novell Solution! 




NOVELL 


ZEDUCORP P.O.BOX 68 STIRLING, NEW JERSEY 07980 ( 201 ) 755-2262 

Your Authorized Novell Dealer. 

NetWare is a trademark of Novell, Inc. 
Circle #236 on Reader Service Card 



BANNER PROGRAM 

$19.95 




Our new banner program can print sideways banners in a 
variety of type styles and sizes. Program is compatable 
with our "Cal1igraphy" library of over 20 type styles. 
Operates with Epson, Gemini, and MP I . Uses CP/M on H89 or 
CP/M-85 on Z100. Program plus 2 font styles is 19.95. 
Additional font sets can be purchased separately. 

H8S Screen Dump 

$24.95 

The screen display of your H89 can be printed on your 
EPSON, GEMINI or MPI printer. Print text, graphics and 
reverse video modes from existing screens or use the "draw" 
mode to create screens. Operates under CP/M. 

Other Products 

EPSON FX character down loader 19.95 

OKIDATA 82/83 letter quality/graphics module 99.00 
Calligraphy II for EPSON, GEMINI and MPI 69.00 

FONT SETS 2, 3, 4 for Calligraphy and Banner 19.95 each 





COMPUTER PRODUCTS 
P.0. Box 1412, San Carlos, Ca. 94070 

Phone (415) 254-3931 
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MEDIA MASTER 





“MAKE YOUR Z-150 
CP/M COMPATIBLE” 

Intersecting Concepts Announces 3 Solutions 
To Solve Your Computer Incompatibility 

B ut will it work on my computer? Yes! Finally, there are 
three easy ways to exchange information, transfer files, and 
run CP/M software on MS-DOS machines. 

1. MEDIA MASTER is our direct disk-to-disk 
format conversion program. Already an accepted 
industry standard, this $39.95 program uses 
simple screen prompts that lets you read, write 
and format up to 70 different b l A" diskettes from 
CP/M, MS-DOS and PC-DOS operating systems. 
So if you work on a IBM PCompatible at the office, but use a CP/M 
computer at home, now you can easily transfer files that would other¬ 
wise be “foreign” to your computer’s operating system. 

2. MEDIA MASTER PLUS goes one step further 
by converting 8-bit CP/M software to run on 
16-bit MS-DOS and PC-DOS machines. This newly 
released $59.95 product combines our IBM-PC 
version of Media Master with ZP/EM, a powerful 
new emulation program. The results are amazing: 
CP/M programs using 8080 instructions and data can be transfered 
from popular computers like Osborne, Kaypro and Zenith to run on 
MS-DOS and PC-DOS machines! 

3. ACCELER-8/16 is also new and dramatically 
improves the performance of Media Master Plus 
by tailoring the CP/M emulation around a NEC 
V20 microchip. This chip simply replaces the 8088 
processor in your MS-DOS computer. Once 
installed, it’ll run your CP/M and MS-DOS 
software much faster. (Speed improvements are roughly 15% faster in 
MS-DOS and 350% faster in CP/M!) With ACCELER-8/16 your 
MS-DOS computer is now CP/M compatible for only $99.95! 

The Choice Is Yours 

So if you just need to exchange files between different computers 
using different operating systems, there’s Media Master at $39.95. 

If you’re upgrading to an MS-DOS or PC-DOS machine or already 
have one but don’t want to spend money buying “new” software 
programs you already own, there’s Media Master Plus for $59.95. 

And if the execution speed of your CP/M programs is important, 
there’s ACCELER-8/16 for $99.95, which provides a simple hardware 
and software solution to making your MS-DOS computer CP/M 
compatible. All three solutions save you money by eliminating 
expensive modems and communications software. 

To Order 

To order Media Master, Media Master Plus, or ACCELER-8/16, call 
800-824-7888, and ask for operator 251. For additional product and 
upgrade information contact: 


* Requires access to “foreign ” computer 


Intersecting Concepts, Inc., 

4573 Heatherglen Ct., Moorpark, CA 93021 

or call 805-529-5073. 
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G-Prom: Give Your '19 
or '89 More Graphics, 
Better Characters 

Less than $20 buys your screen some brand-new pixels. 

Alan K. Gideon 


This is an honest product. It is what it 
promises to be; not a miracle, just a rea¬ 
sonable step up in the quality of the 
screen display of an H/Z19 terminal or 
H/Z89 computer. 

G-Prom is a character generator from 
NORCOM, of Overland Park, Kansas. It 
replaces the standard Heath/Zenith read¬ 
only memory (ROM) chip, and costs 
$19.95. 

One reason I got G-Prom was to im¬ 
prove the screen display of the printable 
ASCII character set. Not all of my hopes 
in this area were totally filled. (I do aim a 
bit high sometimes.) But it does provide 
a respectable improvement over the 
“stock” character-generator ROM of the 
’19/’89 (or ’19A/’89A). 

More importantly, though, the G- 
Prom also gives the user a different set of 
block-graphics characters to work with. 
In the block-graphics mode (accessed by 
the ESC F, ESC G switches), the new 
graphics-character set gives greater verti¬ 
cal resolution and results in some inter¬ 
esting new capabilities. 

I was also pleased with the company it¬ 
self. NORCOM responded to all my 
letters in a very prompt and professional 
manner. 

Included with the plug-in replacement 
character-generator ROM chip were a 
product description, installation in¬ 
structions, a description of an operational 
test to run on the new chip, a BASIC dem¬ 
onstration program listing, and a chart of 
revised character appearances and their 
octal and decimal equivalents. 

The G-Prom also came with a pixel 
map showing octal and decimal codes re¬ 
quired to turn on various groups of dots 
within each character block. 

The new graphics characters 

Each character block of the H19/H89 
screen is a group of individual dots, ten 


Alan K. Gideon is a lieutenant com¬ 
mander in the U.S. Navy working in 
preliminary ship design at the Naval 
Sea Systems Command. 


dots high by eight dots wide. The 
standard H19/H89 character generator 
uses these 80 elements to form the 
printable ASCII characters, as does 
G-Prom. 

This limit of 10 by 8 dots, in a screen of 
25 lines of 80 characters each (250 x 640 
dots), cannot be exceeded due to the res¬ 
olution limit of the ’19/’89’s video board. 
This upper limit is the one commonly 
used by dedicated graphics controller 
boards. 

Much of the time, we refer to a single 
dot as a “pixel”—a picture element. But 
the idea of a “picture element” seems to 
be that it’s the smallest part of the screen 
that can be turned on or off. In that sense, 

The greatest 
difference between 
the two ROMs is in 
the resolution. 

a single character block on the ’89 might 
be regarded as a sort of “pixel.” 

We can, though, control a set of dots 
smaller than a character block. This can 
be done by using the block-character 
symbols defined in the internal code of 
the character-generator ROM. For in¬ 
stance, Heath defined the size of the 
minimum set of dots as one-fourth of a 
character block. 

If you look at the Heath/Zenith 
graphics-character equivalents of 1, m, n, 
and o, you’ll see that they are each a rec¬ 
tangular group of dots—five dots high by 
four dots wide. They each occupy one of 
the four quarters of the character block; 
so the entire character block can be seen 
as a 2 x 2 grid of these dot groups. Each of 
these dot groups can now be regarded as a 
sort of “pixel.” 

NORCOM, on the other hand, defines 
the size of the minimum set of dots as 
one-tenth of a character block. The 
G-Prom effectively divides up each char¬ 


acter block into a grid five blocks high and 
two wide. 

Here, each dot group is two dots high 
by four dots wide. Dividing each charac¬ 
ter block into a 5 x 2 grid instead of a 2 x 2 
grid gives G-PROM the 2.5x improve¬ 
ment advertised by NORCOM. 

In a strict sense, these dot groups are 
not “addressable.” You can’t just give a 
graphics command with appropriate 
screen coordinates, and turn on any dot 
group you wish. If you studied the 
G-Prom graphics characters, you would 
see that (even with reverse video) they 
don’t allow you to get all the possible 
combinations of these basic dot groups 
turned on and off. 

If, however, you only need to turn on 
one dot group per character block, 
G-Prom can give you much the same ef¬ 
fect as dot addressability. NORCOM 
provides a demonstration program that 
will display trigonometric functions. (See 
Listing 1 for one modification of this 
program.) And with the NORCOM 
program in hand, I was encouraged to 
write a program to dump that display to 
my C. Itoh printer. Listing 2 will print out 
the display—in a “reduced” version, 
where each dot group is printed as a 
single dot. 

Before discussing those programs, 
though, let’s take a closer look at G-Prom 
itself. 

The how-to 

The installation instructions were pho¬ 
tocopied dot-matrix pica print. They were 
not unreadable, but could have been bet¬ 
ter. There was much higher print quality 
in the BASIC demo listing, the plots of 
the new screen characters, and the 
screen displays showing use of the 
new block graphics included with the 
instructions. 

The instructions had very good safety 
warnings and a warning about the sensi¬ 
tivity of the character generator to static 
electricity. NORCOM’s explanation of 
which integrated-circuit (IC) chip to re¬ 
place was also clear, even for those mak- 
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IMMEDIATE COMPUTER ACCESS 


now has 

Chris Covers 

PROTECT YOUR 
INVESTMENT! 

We will cover your: 

• Computers 

• Printers 

• Plotters 

• Keyboards 

And More! 

Chris Covers are well built from 
waterproof, anti-static durable nylon. 
Request your FREE price and style list. 
Inquire about volume discounts. 

Immediate Computer 
Access 

15301 Ventura Blvd., 
Suite 300 

Sherman Oaks, CA 91403 
818/906-7177 


Circle #241 on Reader Service Card 


H8? & HI 50 SPEED DOUBLER 

Stop WAITING! Increase 
your Computers Speed NOW! 
Easily installed, NO trace 
cuts or permanent mods. 

*** HI 50/140 *** 

- Runs at 6.77 or 4.77 MHz 

- Easily upgraded to 8 MHz 

- Hardware Reset included FREE 

- Assembled and Tested $34.95 

*** H89 *** 

- Software Select 2 or 4 MHz 

- Supports Heath, Magnolia, 

CDR CP/M, and HDOS 

- 4 MHz 280A included 

- Assembled and tested $34.95 

- Complete Kit with s/w $24.95 

- Bare Board with s/w $20.08 

ORDER NOW by writing or calling: 

Micronics Technology 
984-397-4257 
449 Barbados Way 
N i cevi11e , FL 32578 

Checks, VISA, MC. Add $2 shipping 

Circle #207 on Reader Service Card 


10 REM DEMONSTRATION PROGRAM FOR HI9 OR H89 WITH G-PROM 

20 REM CHARACTER GENERATOR. RUNS ON MBASIC UNDER CP/M 2.2 

30 REM 

40 REM (C) COPYRIGHT 1985 ROGER LEMBKE 

50 REM ALL RIGHTS RESERVED 

60 REM NORCOM, 9630 HAYES, OVERLAND PARK, KS 66212 

70 REM - 

80 DIM X(100),Y(100) 

90 REM SET UP X AND Y ARRAYS TO CONTAIN THE FUNCTION TO 

100 REM BE DISPLAYED; IN THIS CASE, A DAMPED SINEWAVE. 

110 K=68 

120 FOR 1=0 TO K 
130 X(I)=I*.3 

140 Y(I)=EXP(-.13*X(I))*SIN(X(I)) 

150 NEXT I 

160 REM SPECIFY MIN AND MAX LIMITS OF X AND Y TO DEFINE 

170 REM THE RANGE OF THE DISPLAY 

180 XN=0:REM X MIN 

190 XX=20.4:REM X MAX 

200 YN=-.6:REM Y MIN 

210 YX=.9:REM Y MAX 

220 GOSUB 250 

230 GOSUB 550 

240 END 

250 REM THIS SUBROUTINE CAN BE USED TO PLOT ANY FUNCTION 

260 REM STORED IN THE X AND Y ARRAYS, AS SHOWN IN LINES 

270 REM 120-150. THE X AND Y LIMITS FOR THE PLOT MUST ALSO 

280 REM BE PROVIDED, AS IN LINES 180-210. 

290 REM 
300 REM 

310 DIM N$(70»20),P$(4) 

320 G$=CHR$(27)+CHR$(70):A$=CHR$(27)+CHR$(71) 

330 N1=69:N2=95:XR=XX-XN:YR=YX-YN 
340 L1$=CHR$(96):L2$=CHR$(97) 

350 C1$=CHR$(101):C2$=CHR$(100):C3$=CHR$(102):C4$=CHR$(99) 

360 P$(0)=CHR$(104):P$(1)=CHR$(114):P$(2)=CHR$(124) 

370 P$(3)=CHR$(125):P$(4)=CHR$(106) 

380 FOR 1=0 TO 70:F0R J=0 TO 20:N$(I,J)=" ":NEXT J,I 
390 FOR J=0 TO 20:N$(0,J)=L1$:N$(70»J)=L1$:NEXT J 
400 FOR 1=0 TO 70:N$(I,0)=L2$:N$(I,20)=L2$:NEXT I 
410 N$(0,0)=C1$:N$(70,0)=C2$:N$(0,20)=C3$:N$(70,20)=C4$ 

420 FOR 1=0 TO K 

430 II=INT(((X(I)-XN)/XR)*(N1-1) + 1.5) 

440 I2=INT(((Y(I)-YN)/YR)*(N2-1)+1.5) 

450 I3=I2-5*INT(I2/5)-1:IF I3=-1 THEN 13=4 ELSE 460 
460 I4=1+INT((I2-I3)/5):IF I4>=1 THEN 470 ELSE 14=1:13=0 
470 N$(I1,I4)=P$(I3) 

480 NEXT I 
490 PRINT G$ 

500 FOR J=20 TO 0 STEP -1 

510 FOR 1=0 TO 70’PRINT N$(I,J);:NEXT I 

520 PRINT: NEXT J 

530 PRINT A$;:RETURN 


Listing 1. A modified version of the demonstration program included with G-Prom. 

(Printed with permission.) This version will generate a damped sinusoidal wave. See Listing 
2 for a program to send the output to a C. Itoh printer. 


ing their first visit to the interior of a Z89. 
If you built the H89 you are modifying, 
you should have no problem at all follow¬ 
ing the NORCOM directions. 

As noted, the G-Prom can be used for 
both the 19/19A terminal and ’89/89A 
computer. Where differences exist be¬ 
tween the two machines, the correct 
steps to follow are made very clear. 

The only criticism I can make of the 
technical accuracy of the instructions is 
their assumption that only one floppy- 
disk controller board would have to be re¬ 
moved. Some of us use hard-sector and 
soft-sector boards in one machine. That’s 
a very small point, though. 

I had forgotten how tight things are be¬ 
tween the terminal-logic board, the 
flyback transformer, and the yoke on the 
cathode-ray tube (CRT). But it took only 
30 minutes to change the ROM and put 
my computer back together. 

The original character-generator ROM 
is easy to find. NORCOM includes a small 


drawing of the terminal-logic board 
showing the chip’s location. I recom¬ 
mend using an IC-removal tool to pull the 
original ROM from the board. A simple 
tweezer-style tool will do the job. 

To avoid irreversible damage to the 
chip, slowly rock the IC from end to end 
while pulling. Be careful to ground your¬ 
self and the terminal logic board before 
removing the original IC from the board 
or the new one from its conductive pouch 
and protective foam. 

Ease of use 

If you are not running graphics 
programs, you will notice only the 
changed appearance of the printable 
ASCII characters. 

If you are writing graphics programs, 
you will find that creating screen graphics 
is both easier and harder; easier because 
greater resolution is possible, harder be¬ 
cause there are now more choices for the 
programmer to make when individual dot 
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540 REM 
550 REM 
560 REM 
570 REM 
580 REM 
590 REM - 
600 REM 
610 REM 
620 REM 
630 REM 
6 40 REM 
650 REM 
660 MH = 
670 MV 


PIXEL TO PRINTER CONVERTER 

(C) COPYRIGHT 1985 ALAN K. GIDEON 
ALL RIGHTS RESERVED 


THE PIXEL ARRAY N$(I,J) IS TRANSLATED TO A PRINT COLUMN 
ARRAY NP(I,J). THE ARRAY IS THEN SENT TO THE PRINTER, 

IN A MANNER ACCEPTABLE TO THE C.ITOH PROWRITER, TO 
PROVIDE A SMALL-SCALE DUPLICATION OF THE SCREEN DISPLAY. 


'ZERO ARRAY TO ELIMINATE 
'UNWANTED VALUES 


2 'HORIZONTAL AND VERTICAL MULTIPLICATION FACTORS 

2 'USED TO ENLARGE PLOT 

680 DIM NP(70>20) 

690 PRINT "ZEROING PRINT ARRAY" 

700 FOR J = 0 TO 20 
710 FOR I = 0 TO 70 
720 NP(I,J) = 0 

730 NEXT I 

740 NEXT J 

750 PRINT "FILLING PRINT ARRAY" 

760 FOR J = 0 TO 20 
770 FOR I = 0 TO 70 

780 IF N$(I,J)=P$(0) THEN NP(I,J) = 16 

790 IF N$(I,J) =P$(1) THEN NP(I,J) = 8 

800 IF N$(I,J)=P$(2) THEN NP(I,J) = 4 

810 IF N$(I,J)=P$(3) THEN NP(I,J) = 2 

820 IF N$(I,J)=P$(4) THEN NP(I,J) = 1 

830 NEXT I 

840 NEXT J 

850 WIDTH LPRINT 255 
860 LPRINT CHR$(27);CHR$(91); 

870 LPRINT CHR$(27);"T";"05"; 

880 FOR J = 20 TO 0 STEP -1 
890 FOR I = 0 TO 70 

900 LPRINT CHR$(27);"S";"0001"; 

910 LPRINT CHR$(NP(I,J)); 

920 FOR K = 1 TO MH-1 

930 LPRINT CHR$(27);"S";"0001"; 

940 LPRINT CHR$(0); 

950 NEXT K 

960 NEXT I 

970 LPRINT CHR$(13); 

980 FOR K = 1 TO MV 

990 LPRINT CHR$(10); 

1000 NEXT K 
1010 NEXT J 
1020 WIDTH LPRINT 80 
1030 LPRINT CHR$(27);CHR$(93); 

1040 LPRINT CHR$(27);"A"; 

1050 RETURN 


'TRANSLATE N$ ARRAY TO NP 
'ARRAY. ONLY THOSE MEMBERS 
•OF N$ WITH VALUES OF P$ 
'WILL BE ASSIGNED NON-ZERO 
'VALUES 


•UNLIMITED LINE LENGTH 
•UNI-DIRECTIONAL PRINT MODE 
•SET LINE SPACING TO 5/144 


•PREPARE TO PRINT 1 CHARACTER 


'LOOP TO PRINT BLANK PRINT 
'COLUMNS FOR HOR. ENLARGEMENT 


'CR 


'LF LOOP FOR VERT. ENLARGEMENT 


'LINE LENGTH 80 
'BI-DIRECTIONAL PRINT 
'RESTORE LINE SPACING 


Listing 2. This program translates the dot values produced by Listing 1 into a form suitable 
for printing on a C. Itoh printer. (See Figure 1 for the printed output.) 


control is desired. 

Five non-ASCII symbols have been 
deleted from the Heath block graphic set 
(paragraph, plus/minus, division, right 
arrow, and down arrow). Some of the 
H19/89 symbols have been modified, but 
are similar to the old symbols, and some 
have been replaced. (Table 1 shows some 
of the block-graphics characters available 
in G-Prom.) Those symbols which were 
modified and those which were not affect¬ 
ed by the changes have been left at their 
original addresses. 

Eight of the ordinary ASCII characters 
have been improved by the G-Prom: 2, 3, 
7, G, N, b, d, and h. To my eyes, six 
ASCII characters now have somewhat de¬ 
graded appearances: 5, 6, 9, V, j, and t. If 
looked at quickly, the six and nine could 
get confused with a slashed zero. The 
G-Prom zero has a dot in the center, rath¬ 
er than a slash; shifting between various 
CRT displays in the course of the day 
could create problems for some users. 


The greatest difference between the 
two ROMs is in the resolution, which has 
already been mentioned. 

Graphics-oriented programs, such as 
games, may be adversely affected by 
G-Prom since the block-graphics charac¬ 
ter set has been changed. Unfortunately, 
experimentation is the only answer here. 
The only program I use that takes advan¬ 
tage of block graphics is the MAPLE 
modem program, and the differences be¬ 
tween the two character generators didn’t 
contribute any confusion to using the 
program. 

New capabilities 

As noted, G-Prom gives the user in¬ 
creased (2.5x) vertical resolution. Verti¬ 
cally, 125 dot groups are available instead 
of 50. This improved resolution affects 
only the screen appearance. This is not a 
substitute for a graphics controller board. 

Also, your modified computer will not 
be able to dump these new graphics 


Figure 1. The output of Listing 1 as 
translated by Listing 2 for printing on a C. 
Itoh printer. 


106 

107 

125 

126 

124 

94 

114 

95 

104 

103 


Figure 2. The G-Prom character block can 
be broken down into a 5 x 2 grid; the 
numbers shown are those used to turn on 
the rectangle in which they appear. 

characters directly to a dot-matrix 
printer—no printer that I know of will 
recognize them. 

On the other hand, if you write your 
screen-plotting programs to store the da¬ 
ta that is generated, it may be printed 
afterwards; the G-Prom demonstration 
program illustrates one technique. Using 
such a technique, you can follow these 
steps: 

1) Run your screen-plotting program. 
It will need to translate its resulting X/Y 
coordinates into G-Prom dot groups. 
Then have the program define an array in 
which to store the values of the dot 
groups. (In Listing 1, see lines 340-470.) 

2) Store the G-Prom dot groups in the 
array. 

3) Run a translation program appro¬ 
priate to your printer. This will convert 
the array of dot values into an array of 
print-column values. Basically, the trans¬ 
lation program will treat each group of 
dots as if it were a single dot, then send 
those dots to the appropriate wires on 
the printhead. (In Listing 2, see Lines 
780-820.) 

4) Print the new array of print columns. 
Since there will be only one dot printed 
for each dot group on screen, you’ll get a 
proportionally smaller image on paper. 
Also, the way I do it requires the linefeed 
spacing to be adjusted to achieve continu¬ 
ous, non-overlapping coverage of the 
plotted area. 

The particulars 

Each character produced by a dot¬ 
matrix printer is a collection of print 
columns, just like the characters formed 
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Note: The original graphic appears on the left, the G-Prom graphic is on right. 


Table 1. Some of the block-graphics characters available in G-Prom and in the standard 
Heath/Zenith set. 


on the CRT. Each dot within each of the 
columns is addressable by the printer’s 
character ROM. Also, dot-matrix printers 
with bit-graphics capability allow the user 
to address each of the dots in a print 
column. 

In the C. Itoh Pro Writer, there are 
eight print wires, arranged in a vertical 
line. They are labelled as follows: 

• = 1 
• = 2 

• = 4 

• = 8 

• = 16 

• = 32 

• = 64 

• = 128 

The numbers represent the decimal 
code required to “turn on” that dot in a 
particular column. These numbers are 
then added together if more than one dot 
is desired. 

Say, for example, you wanted to print 
the first and third dots from the top. You 
would then send “5” because 1 + 4 = 5. 
The first, second, and fourth dots are 
specified by “11” because 1 + 2 + 8 = 
11 . 

The application I’ll present here will 
use only the top five print wires, to match 
the five vertical regions of the G-Prom 
character block. A shortened linefeed 
will compensate for the fact that the lower 
three wires never print. 

The Pro Writer requires an escape code 
to alert its logic that the next sequence of 
“n” bytes is to be taken as graphics 
characters and not to be translated by its 
character ROM. This is done in lines 900 
and 930 of Listing 2. 

As an example of this type of program, 
Listing 1 generates a damped sinusoidal 
curve. This listing is a modification of the 
demo program included with G-Prom. 

Listing 2 translates the dot values cre¬ 
ated by Listing 1 into print-column values 
and sends them to the printer. 

Figure 1 shows the output on my C. 
Itoh printer. 

To see what the figure would look like 
before printing the results, you could put 
Listing 1 into a loop to test the results of 
using different coefficients in line 140. 

Likewise, Listing 2 will translate any 
data array of the type N$(70,20), for 20 rows 
of 70 columns each. (Of course, the array 
may be dimensioned as desired.) 

In Listing 1, Lines 360 and 370 equate 
variable values to the ASCII value of the 
graphics characters that will turn on the 
needed group of dots within the charac¬ 
ter block. 

Figure 2 shows the character block, 
indicating the numbers used to call the 
individual dot groups. (CHR$ (106), for in¬ 
stance is the lowercase j; in its graphics- 
character equivalent, the upper left dot 
group is on, all others off.) 

Truthfully, I didn’t think of this tech¬ 
nique until after I received the G-Prom. I 
saw the screen plots produced by the 
NORCOM demo listing and thought it 
was a shame I couldn’t keep them or show 
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them to others. That’s when I wrote List¬ 
ing 2 and modified the NORCOM code in 
order to write Listing 1. 

Lines 390-410 of Listing 1 generate a 
border around the function plotted. The 
translation technique in Listing 2 uses a 
one-to-one ratio of screen-dot column to 
printer column. Rather than complicate 
that technique, I have chosen to make 
each of the screen-character blocks that 
form the border equal to zero. I’ll leave it 
up to the reader to work up a more 
elegant solution. 

In Listing 2, MH and MV (defined in 
lines 660 and 670) are the horizontal and 
vertical multiplication factors used to en¬ 
large the plot from the small size it would 
be otherwise. For example, if MH and MV 
are defined as equal to two, the plot area 
on the C. Itoh will be 1.2 inches high and 
1.7 inches wide. 

This isn’t large, but it’s bigger than you 
had before, right? 

It goes a long way 

It would be nice to make the plot area 
even larger, but that is not a straightfor¬ 
ward proposition. The horizontal scale 
can be stretched in an even manner by 
inserting blank print columns so that data 
columns fill every second (or third, 
fourth, etc.) print column. Vertical en¬ 
largement is the problem. Listing 2 in¬ 
serts additional linefeeds (lines 980- 


1000). This inserts groups of five blank 
dot spaces for each linefeed. 

Since the data points are not always in 
the same position of the character block, 
inserting linefeeds in this manner does 
not enlarge the plot evenly. Thus, only 
certain combinations of MV and MH will 
work. If MV is set equal to 2, MH can have 
values from 2 to 8. If MV equals 3, we have 
one of those special cases, and MH must 
be increased to 6 to get even “choppy” 
results; 8 is a better answer. Values of MV 
greater than 3 are not satisfactory. 

This technique does not have anywhere 
near the capability of a true graphics con¬ 
troller board like the Cleveland Codonics 
Imaginator or the SigmaSoft and Systems 
Interactive Graphics Controller. It also 
represents a very primitive technique for 
using a dot-matrix printer to plot 
functions and data. 

Nonetheless, you can produce a nice 
printout. And the cost is pretty low, too: 
$19.95 and some skull sweat can some¬ 
times go a long way. 

Ordering Information 

G-Prom, $19.95, including shipping, 
documentation, instructions, and 
demonstration program listing. (Add 
4.5% sales tax in Kansas onlv.) 

NORCOM 
9630 Hayes 

Overland Park, KS 66212 A 
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Call First Capitol for the best 
prices and custom configurations 



Z-158 “SuperPak” — our newest supersystem 

• one floppy 

• one 10 meg removable cartridge winchester drive, 
built-in back up and data security ... the same 
drive used in the Tempest high security system. 
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• Monochrome or color monitor 
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30 meg and larger high speed drives available: 

FREE Hayes compatible 300/1200 external modem 
with 20 and 30 meg systems* through May 31 only! 
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Complete 768K motherboard upgrade, jmm 
RamPal-100 from Softvi|i.re Wizardry plu$$$||| 
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{314)946-1068 


systems 


Note: Due to magazine production delay&iefore 
appearance of this ad. we ask that you c'dfLus 
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Standard Operating Procedure 


ROM Monitor Routines 
of the'100 and'150 

Since Heath/Zenith computers have the most sophisticated users , the 
manufacturer put debugging routines where the Other Vendor put BASIC. 

William M. Adney 


One of the outstanding features of the 
Heath/Zenith computer systems is that 
some unique capabilities are provided as 
part of the basic system. Aside from the 
standard features, Heath/Zenith comput¬ 
ers provide some read-only memory 
(ROM) commands that can be used to ac¬ 
cess the basic system hardware. This has 
been true since the H8 was introduced in 
1977. In this article, I ll be concentrating 
on the ROM commands of the H/Z100 
and H/Z150 series. 

I have chosen to discuss these 
commands in several different categories. 
First, we will look at how to access the 
ROM monitor routines. Next, we will 
look at the HELP command, followed by 
the manual Boot command used to load 
the disk operating system. Then we will 
go back to the ROM to look at the single¬ 
character ROM commands. One of the 
most useful commands—the TEST com¬ 
mand—will be discussed in terms of the 
ways that you can use it to check out your 
system hardware. And, finally, we will 
briefly review the ROM debugging 
commands for both computers. But 
before we go too far, we need to know 
how to access the ROM for each system. 

How to access the ROM 

Access to the ROM monitor routines is 
dependent on your specific computer 
hardware and whether or not the 
autoboot feature is implemented. You 
will know whether or not you have the 
autoboot feature implemented since your 
computer will automatically load the op¬ 
erating system if it is. That is, you do not 
need to enter the Boot command. 

For the H/Z100 computer systems, the 
ROM monitor (MTR-100) display is in the 
form of the prompt. In order to use the 


William M. Adney is a member of the 
faculty at the University of Texas at 
Arlington. He is also a computer 
systems consultant, and writes a 
regular column in RE Mark. 


ROM commands, the objective is to see 
that prompt. If you have the autoboot fea¬ 
ture turned on, all you need to do is press 
CTRL-RESET and then the DELETE key un¬ 
til the & prompt is displayed. 

For the H/Z150 series computers, the 
ROM monitor (MFM-150) is displayed in 
a form similar to the following: 
MFM-150 Monitor, Version 2.3B 
Memory Size: 640K bytes 
Enter "?" for help. 

-> 

All commands for the MFM-150 are 
entered following the -> prompt. If the 
autoboot feature is turned on, all you 
have to do is enter a CTRL-ALT-INSERT se¬ 
quence to display the above. Note that 
you must use the INSERT key here since 
the DELETE key in that sequence would 
start the autoboot function. These control 
key sequences are documented in both 
the Z150 Operations Manual and the 
MS-DOS manual for your system. 

The ROM Help commands 

Pressing the HELP key or the H key on 
the H/Z100 computers will result in a dis¬ 
play similar to Figure 1. After the initial 
Help display, the prompt will be dis¬ 
played for additional input. 

For the H/Z150 computers, enter a 
question mark (T) followed by a RETURN 
to see the display shown in Figure 2. The 
-> prompt will follow the Help screen for 
additional input. Although not shown in 
Figure 2, the syntax of the various 
commands is illustrated on the screen. I 
will discuss the how and why of the com¬ 
mand syntax as we go. 

The Boot command 

Now that we know how to get to the 
ROM monitor, the next thing to learn is 
how to boot the system from it. Table 1 
shows the syntax for the Boot commands 
for each system. 

When a B is pressed on the H/Z100 
computers, the ROM automatically 
supplies the “oot” portion of the word. 


Boot 

Color Bar 

Dump 

Examine 

Fill 

Help 

<HELP Key> 

Input 

Output 

System 

Test 

Version 

Xecute 


Figure 1. Help display for the H/Z100 
series computers. 


MFM-150 Command Summary 


CMD 

Explanation 


Help 

B: 

Boot from disk 

C: 

Color Bar 

D: 

Display memory 

E: 

Examine memory 

F: 

Fill memory 

G: 

Execute (Go) 

H: 

Hex math 

I: 

Input from port 

M: 

Move memory block 

O: 

Output to port 

R: 

Examine Registers 

S: 

Search memory 

T: 

Trace program 

U: 

Unassemble program 

V: 

Set Video/Scroll 

TEST: 

Extended diagnostics 


Figure 2. Help display for the H/Z150 
series computers. 
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This command boots from the default 
drive defined by hardware switch 
settings inside the H/Z100. The default 
drive can be defined as a SV 4 , an 8", or a 
Winchester disk drive. 

Regardless of the hardware setting for 
the default boot drive, the function keys 
can also be used to boot the system from 
any active disk drive. Fl is used for the 
5 V 4 " drives, F2 boots from the 8" drives, 
and F3 is used to select the Winchester as 
the boot drive. 

The optional drive-number is a num¬ 
ber that is set by the disk drive’s program¬ 
ming plug. Valid drive numbers for the 
Heath/Zenith systems typically range 
from 0-3. If no drive number is input, the 
default is to boot from drive 0. The first 
drive of a particular size (e.g., 5W', 8", or 
Winchester) is called the zero (0) drive, 
the second is the one (1) drive, and so on. 

Although the MTR-100 is technically 
capable of supporting four physical drives 
(0-3) of each type (514", 8", and 

Winchester), MS-DOS as provided with 
most of the H/Z100 series supports only 
two of each of the floppy disk drive types. 
However, MS-DOS Version 2 or later (not 
Z-DOS) will support up to four physical 
Winchester drives. 

When booting from a Winchester 
drive, the partition name must be 
entered as part of the boot string. The 
partition name is the name defined for 
that partition through the use of the PART 
command. 

The Boot command for the H/Z150 
computers is slightly different, although 
the concepts are the same. Again, refer to 
Table 1 for the H/Z150 Boot command. 

Entering a B, followed by pressing the 
RETURN key, is all that is required to boot 
from the default drive on the H/Z150 
computers. Either of the active floppy 
disk drives (0 or 1) can be booted with a BF 
(boot floppy) command followed by the 
appropriate drive number. 

Likewise, the Winchester drive can be 
booted using the BW command followed 
by the desired partition. 

Note that all of the boot commands 
must be followed by a RETURN, as with 
most other computer commands. 

So far, so good. We have learned how to 
get into the ROM monitor and load the 
operating system using the appropriate 
Boot commands. Now, back to the ROM 
monitor for some of the single-character 
commands. 

The single-character ROM 
commands 

In addition to HELP, there are three 
single-character ROM commands for the 
H/Z100: C (Color Bar), S (System), and v 
(Version) as shown in Table 2. 

If you have a color monitor and the ap¬ 
propriate color memory installed in the 
H/Z100, pressing a C will display the 
eight colors supported by the system: 
black, blue, red, magenta, green, cyan, 
yellow, and white. A monochrome moni¬ 


tor will display these colors as different 
intensities if color memory is installed. If 
you have a monochrome monitor without 
any color memory in the H/Z100, the dis¬ 
play will show only the four color bars on 
the right side of the screen and they will 
be at the same level of intensity. 

In any case, the color bar display is a 
good thing to have on the screen of your 
monitor when you adjust its video 
controls. 

Pressing an S for the System command 
will display information about your sys¬ 
tem similar to the following: 

192K of contiguous RAM 
64Kb Video memory 
monochrome 

This is an easy way to determine the 
type of video memory in your system if 
you wish to use any hardware or software 
which requires that you have 64-kilobit 
RAM chips installed. If the display shows 
32Kb Video memory, you will need to 
change those 32-kilobit chips to 64-kilobit 
chips on the Video board and change a 
jumper to indicate to the system that the 
64-kilobit size is being used. 

Pressing a V for the Version command 
will display the version number of the 


MTR-100 ROM in the following manner: 
Version 2.5 

The MFM-150 ROM on the H/Z150 
computers provides the C (Color Bar) 
command, which is functionally identical 
to the same command on the H/Z100. 
The basic difference is that the H/Z150 
supports 16 colors instead of eight. Since 
all of the required color memory is 
supplied as standard on the H/Z150 
computers, a monochrome monitor will 
display these colors as different in¬ 
tensities. 

The MFM-150 does not support the 
System and Version commands. These 
two commands are not needed since the 
ROM version and the amount of RAM are 
displayed as the initial part of the MFM- 
150 display. 

All single-character commands on the 
H/Z100 computers are executed by sim¬ 
ply pressing the required key—a RETURN 
is not necessary. The H/Z150 computers 
require that RETURN be pressed to exe¬ 
cute the Color Bar (c) command. 

The TEST command 

One of the most useful commands 
available on both the H/Z100 and the 


H/Z100 Boot Command 

B(oot) 

(Boot default drive)* 

B(oot)F 1 [drive-number] 

(Boot 5.25" drive)** 

B(oot)F2[drive-number] 

(Boot 8" drive)** 

B(oot)F3[drive-number]:partition-name (Boot hard disk drive)** 

H/Z150 Boot Command 

B 

(Boot default drive)* 

BF[drive-number] 

(Boot floppy drive)** 

BW[drive-number] :partition-name 

(Boot Winchester drive)** 

* Default drive is determined by hardware switch settings inside the 

computer. 


** The drive-number defaults to zero (0) if not input. See text for | 

explanation. 


Note: (1) Required input is shown in 

bold and must be entered exactly as 

shown. 


(2) Optional input is enclosed 

in brackets ([ ]). See text for 

explanation. 



Table 1. The boot command for Heath/Zenith computers. 


H/Z-100 

Command 

Explanation 

C 

Color Bar (Displays Color Bars—See Text) 

s 

System (Displays System Parameters—See Text) 

V 

Version (Displays ROM Version Number) 

H/Z-150 

Command 

Explanation 

C 

Color Bar (Displays Color Bars—See Text) 


Table 2. Single-character ROM commands for the H/Z100 and H/Z150 computers. 
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H/Z150 is the TEST command. On the 
H/Z100, just press T. On the H/Z150, 
enter TEST followed by a RETURN. In ei¬ 
ther case, the following menu is dis¬ 
played: 

CHOOSE ONE OF THE FOLLOWING: 

1. DISK READ TEST 

2. KEYBOARD TEST 

3. MEMORY TEST 

4. POWER-UP TEST 

5. EXIT 

ENTER YOUR CHOICE: 

The appropriate test is activated by 
entering one of the numbers shown. 

The Disk Read Test verifies that the 
boot drive, floppy drive A, is working sat¬ 
isfactorily. It requires that a bootable sys¬ 
tem disk (created by the FORMAT/S 
command) be placed in drive A. A count¬ 
er is displayed and incremented each 
time the boot code is successfully read 
from the disk. After the counter has 
reached 10 or so, you can interrupt the 
test with the DELETE key on the H/Z100 
or the Escape key on the H/Z150; other¬ 
wise, the testing will continue indefinite¬ 
ly. If the system cannot read the boot 
code, a DEVICE ERROR message is dis¬ 
played. If another bootable disk also does 
not work, you should contact your 
Heathkit store or Zenith dealer for 
assistance. 

The keyboard test allows you to check 
that the proper codes are being trans¬ 
mitted from the keyboard to the comput¬ 
er. Pressing any printable character key 
will result in a screen display filled with 
that character. On the H/Z150, a hexa¬ 
decimal four-digit character code will 
also be displayed in the upper right-hand 
corner of the screen. (The first two digits 
indicate the key’s position on the 
keyboard—technically called the key¬ 
board scan code—and the second two are 
the hexadecimal value of the letter. These 


Dump Command 

D(ump) [addr:hb-address2] 

Examine Command 
E(xamine) addr:hb 

Fill Command 

F(ill) addr:hb-address2,byte 

Input Command 
I(nput) port 

Output Command 
O(utput) port byte 

Xecute Command 
X(ecute) addr:hb 


Table 3. Debugging commands available 
with the H/Z100 ROM. (See Table 4 for the 
H/Z150.) Characters in parentheses are 
added by the MTR-100 monitor routines. 


codes are shown in Table 5.3 of the Z150 
Operations Manual.) If the character is 
not printable (e.g., a function key), the 
H/Z100 will display a non-displayable 
CHARACTER message, and the H/Z150 
will display only the character code in the 
upper right corner of the screen. 

The Memory Test allows you to test the 
RAM (including the video RAM) in your 
computer. For the H/Z100, this test is 
limited to the first 128K of memory on 
the motherboard plus the green plane of 
video RAM. When I first saw these 
limitations in the Z100 user’s manual, I 
thought they were a little odd—until I 
remembered that 128K RAM and the 
green video plane (monochrome) are the 
minimum standard configuration for the 
H/Z100. One reason the MEMTEST com¬ 
mand was provided with Z-DOS was so 
that all 192K of motherboard RAM and 
all video memory could be tested by the 

While video RAM 
testing is being 
performed , various 
test patterns will 
appear on the screen. 

user. Today, the best way to test all 
memory—RAM and video—is to obtain 
the Disk Diagnostics (CB-463-13) for the 
H/Z100. 

For the H/Z150, the memory test 
provides the capability to test all of the 
RAM, including the video RAM that is 
installed in your system. Both systems 
display a counter indicating the number 
of times that the test was run; the test will 
continue indefinitely unless interrupted. 
Since the H/Z150 provides the capability 
to test all available memory, the upper 
right corner of the screen will indicate 
which bank of memory is being tested. 
While video RAM testing is being 
performed, various test patterns will 
appear on the screen. This test should be 
run if you suspect that you have a problem 
with the memory in your computer. Ap¬ 
propriate error messages will identify the 
suspected memory location so that you 
can replace the defective RAM chip. 

The Power-Up Test continuously cycles 
the power-up test sequence, as indicated 
by the counter on the screen. As with the 
Disk Read Test, there is no need to let the 
counter go beyond 10 or so. This test is 
perhaps not as useful as some of the 
others, but it does provide an indication 
of possible hardware problems. 

The last selection, Exit, exits the test 
mode and returns to the monitor com¬ 
mand prompt. 

The testing process can be interrupted 
on the H/Z100 by pressing the DELETE 
key or by initiating a CTRL-RESET to reset 
the system. Similarly, the H/Z150 test 


can be interrupted by pressing the ESC 
key or by using the CTRL-ALT-INSERT com¬ 
bination to return to the ROM monitor. 

Debugging command syntax 

Before we get into the actual syntax for 
the debugging commands, I should men¬ 
tion that the use of most of these 
commands is not intended for the novice. 
Effective use of the debugging com¬ 
mands, for the most part, requires a 
knowledge of the hexadecimal number¬ 
ing system as well as familiarity with the 
central processor unit (CPU) registers 
and flags. Since the introduction to and 
details of assembly language are the 
subject of many books, I will not attempt 
to discuss those specific items here. 

The ROM debugging commands for 
the H/Z100 are given in Table 3; those for 
the H/Z150 are shown in Table 4. Some of 
the ROM debugging commands are quite 
similar to corresponding subcommands 
of the DEBUG utility provided with MS- 
DOS. If you are not familiar with the us¬ 
age of the ROM debugging commands, 
you may find some useful information 
listed under the corresponding DEBUG 
subcommands in the MS-DOS documen¬ 
tation. Since some ROM command 
names do not correspond with their 
DEBUG counterparts, I will mention the 
corresponding DEBUG subcommand for 
each ROM command. 

I found that the command syntax used 
in most of the available documentation is 
very difficult to use. This was probably 
due to the fact that I did not initially know 
how to use the debugging commands, 
plus the fact that I found several errors in 
the documentation. Therefore, I 
developed some standards for command 
syntax: 

• Uppercase text, digits, and special 
characters (e.g., MYFILE, *, :) must be in¬ 
put as shown. 

• Lowercase characters (outside paren¬ 
theses) describe user input. 

• An item followed by an ellipsis (...) in¬ 
dicates that it can be input more than 
once, if required. 

• Boldface type indicates items that must 
be input (i.e., not optional). 

• Normal type and items enclosed in 
square brackets ([ ]) indicate optional 
items (items that may be omitted). If two 
sets of square brackets are shown ([ [ ] ]), 
the outer brackets indicate that the item 
is optional input; the inner brackets indi¬ 
cate that if this optional item is used, it 
must be enclosed in square brackets. 

In addition to the various standards 
listed above, some abbreviations have 
been used in the ROM debugging 
commands (Tables 3 and 4), as described 
in the following paragraphs. 

addressl can take the following forms: 
seg:hb 
addr:hb 
hb 

Valid segments for seg include CS, DS, 
ES, and SS. The beginning hex value hb is 
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Our ZMF100™ modification package lets you 
plug 256K RAM chips into your "old" mother¬ 
board Z-100™ computer. Up to 768K (27 
RAM's) on the part number 85-2653-1 mother¬ 
board. 

Simple, mostly plug-in installation requires no 
trace cutting or funny assembly tricks. Fully 
reversible. No permanent changes to the 
motherboard. 

Requires disassembly of the computer and 
some easy soldering to connect the pin-l's of 
the memory sockets together. All materials (ex¬ 
cept memory chips and solder) are supplied 
along with complete, detailed instructions. 

Price: $65 each. 

Quantity Discounts. UPS Shipping Free. 

Order Direct or See Your Local Heath/Zenith Dealer. 

Literature Available. VISA or Mastercard Accepted. 

FBE Research Company, Inc. 
P.O. Box 68234 
Seattle, Washington 98168 
(206) 246-9815 
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Use this issue’s Reader 
Service 
Cards to get 


INFORMATION 

from Sextant advertisers. 

When you see an ad for a 
product you’re interested in, 
circle the ad’s Reader Service 
Number on the postage-paid 
card at page 62. When you 
mail in the card, we’ll tell our 
advertisers you’ve asked for 
more information. It’s a great 
way to find out more about 
the hardware, software, and 
peripherals you need to 
improve your system! 


f ' 

S & K Technology Inc. 

Quality Software for Heath/Zenith Microcomputers 

WatchWord™ 

The Resident Speller™ 

The Resident Speller™ 

for the Z100 

for the Z100 

PC Version for the Z150 . 

The ultimate in word processing with 

A spelling checker for use with WatchWord. 

Check your spelling as you type from most 

speed and power. See the reviews in Re¬ 

Check your spelling as you enter text from 

word processors. 

mark (Jul 1985) and Sextant (Jan-Feb 1985; 

WatchWord. Includes a stand-alone spell¬ 

Includes a stand-alone spelling checker for 

Sep-Oct 1985). Requires 192K RAM. 

ing checker for ASCII files. 

ASCII files. 


50,000 word expandable dictionary re¬ 

50,000 word expandable dictionary. Re¬ 

Price: $100 

Demo Disk: $ 3 

quires 192K RAM (300K for use with 

quires 90K in addition to memory required 

WatchWord). 

by your word processor. 

(Includes the Resident Speller Demo.) 

Price: $100 

(Demo included on 

WatchWord Demo Disk.) 

Texas Residents add state sales tax. 

Price: $99 

Demo Disk: $ 2 

S & K Technology, Inc., 4610 Spotted Oak Woods, San Antonio, 

TX 78249, (512) 492-3384 

k_ 
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an offset value from 1 to 4 hex characters. 
The memory address addr must be a val¬ 
id address in your system, or un¬ 
predictable results will occur. A colon (:) 
is required where shown. 

address2 is the ending hex value for 
the range. It must contain from 1 to 4 hex 
characters. 

L value is the number of bytes in the 
range to be processed by the command. It 
must contain from 1 to 4 hex characters. 
Valid values are 1 to 10,000 (use 0 or 0000 
for 10,000). 

list contains one or more byte and/or 
string values. Byte and string values may 


be input in any order so long as the 
proper form is used. A byte value con¬ 
tains 1 to 2 hex characters (i.e., 00 to FF). 
A string is a literal (i.e., ASCII 
characters) enclosed in single or double 
quotation marks, such as the following: 
'This "literal" is OK' 

"This 'literal' is OK" 

"This ""literal"" is OK" 

Note that when the same type of quota¬ 
tion marks (as the delimiters) is used 
within the string, the quotation marks 
must be doubled. 

Breakpoint specifications are shown as 
breakpoint!, breakpoint2, ...,andmay 


be continued up to breakpoints. All 
breakpoints are in the same format as 
address!. 

value is a one- to four-character hex 
value used in the H command. 

port is a hex value that specifies the 
port address. Values for the port 
addresses are specific to each computer 
and are contained in the technical 
documentation. The Input command 
reads one byte from the specified port. 
The Output command writes one byte to 
the specified port. 

byte is a one-character hex value that 
specifies the value to be written to the 
port specified in the Output command or 
the value used for the H/Z100 Fill com¬ 
mand. 

ROM debugging commands for the 
H/Z100 

Refer to Table 3 for the syntax of the 
commands discussed in this section. Use 
of these commands on the H/Z100 
requires only that the first letter of the 
command be entered—the ROM monitor 
“completes” the command name as 
shown in Table 3. When the command in¬ 
put is complete, press RETURN to execute 
the command. Execution of all of these 
commands can be aborted by pressing 
the DELETE key one or more times. 

The Dump is quite similar in function 
and screen display to its DEBUG counter¬ 
part. It displays the contents of memory 
in both hex and ASCII formats for a range 
of addresses. If you do not enter the op¬ 
tional addr:hb-address2, the command 
will display the 256 bytes beginning at 
the address following the last one dis¬ 
played by the previous Dump command. 
This address defaults to 0000:0000 when 
the power is turned on or a CTRL-RESET is 
input. 

The Examine command is essentially 
the same as the DEBUG Enter subcom¬ 
mand. It displays and/or alters the con¬ 
tents of memory at a location specified in 
the command. When you input the 
command as shown in Table 3, the con¬ 
tents of the specified memory location are 
displayed. If you enter a valid hex 
number, it is stored in that location. If you 
press RETURN, the value at that memory 
location is not changed, and the next 
memory address value will be displayed. 
This process will continue until you press 
the DELETE key to return to the & 
prompt. 

The Fill command is also similar in 
function to its DEBUG counterpart. It 
allows you to fill a specified block of mem¬ 
ory with a defined hex value. You can 
then see that block of memory with the 
Dump command. 

The Input command is the same as its 
DEBUG counterpart. It allows you to read 
one byte from the specified port address 
on your computer. 

The Output command is also the same 
as its DEBUG counterpart. It allows you to 
write one byte to the specified port ad- 


Display (D) Command 
D [address 1] 

DaddressI address2 
Daddressl L value 

Examine (E) Command 

Eaddressl 

Fill (F) Command 

Faddressl address2 list 
Faddressl L value list 

Go (G) Command 

G 

Gbreakpointl [breakpoint2 breakpoint3 ... ] 
G=address 1 [breakpointl breakpoint2 ...] 

Hex Arithmetic (H) Command 
H value value 

Input (I) Command 

Iport 

Move (M) Command 

Maddressl address2 dest-address 
Maddressl L value dest-address 

Output (O) Command 
Oport byte 

Register (R) Command 
R[register] 

RF 

Search (S) Command 

Saddressl address2 list 
Saddressl L value list 

Trace (T) Command 

T 

Tnumber-instructions 
T=addressl [number-instructions] 

Unassemble(U) Command 
U[addressl] 

Uaddressl address2 
Uaddressl L value 

Video/Scroll Mode (V) Command 

VM video-mode 
VS scroll-mode 
V100 
V150 


Table 4. Debugging commands available with the H/Z150 ROM. (See Table 3 for the 
H/Z100.) 
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dress on your computer. 

The Xecute command is similar to the 
DEBUG Go subcommand, with the ex¬ 
ception that breakpoints can not be speci¬ 
fied. It sets the instruction pointer in the 
code segment (i.e., CS:IP) to the input ad¬ 
dress (addr:hb); this results in a jump to 
that address. 

ROM debugging commands for the 
H/Z150 

The command syntax for the ROM 
debugging commands for H/Z150 series 
computers is shown in Table 4. With one 
exception (the V command), the 
commands provide various debugging ca¬ 
pabilities similar to their DEBUG counter¬ 
parts. In addition, Table 4 shows all of the 
ROM debugging command forms which 
are not completely listed or described in 
the Zenith documentation. Most of these 
commands can be aborted by pressing 
the ESCape key—except for the Examine 
command. 

The Display command is virtually iden¬ 
tical in function and command syntax to 
the DEBUG Dump subcommand. The Dis¬ 
play command displays the contents of 
memory in both hex and ASCII formats 
for a single address, a range of addresses, 
or a number of bytes beginning at a speci¬ 
fied address. If the command consists of 
D or Daddressl, 128 bytes of memory 
will be displayed. Otherwise, the display 
will show all memory in the range 
addressl -address2 or the number of 
bytes specified by L value. We will use 
the Display command later to look at 
some of the contents of the ROM. 

The Examine command is essentially 
the same as the DEBUG Enter subcom¬ 
mand. The E command displays and/or 
alters the contents of memory at a loca¬ 
tion specified in the command. When 
you enter the command as shown in Table 
4, the value at the specified memory loca¬ 
tion is displayed. If you enter a valid hex 
number (00 to FF hex) followed by a 


RETURN, it is stored at that location. If you 
press the space bar, the value at the next 
memory location is displayed. If you 
press the hyphen (-), the previous 
memory location will be displayed. This 
process will continue until RETURN is 
pressed. 

The Fill command is basically the same 
as its DEBUG counterpart. It fills a speci¬ 
fied block of memory with a defined list of 
hex values. If the block of memory speci¬ 
fied in the initial command is larger than 
the number of hex values input, the Fill 
command will return to the beginning of 
the list and continue to insert the speci¬ 
fied hex values, in the order input, until 
the memory block is completely filled. 

The Go command is also basically the 
same as its DEBUG counterpart, with the 
exception that only eight breakpoints may 
be specified. It begins program execution 
at the current address (i.e., G or Gbreak¬ 
point!) or specified memory address 
(i.e., G=addressl) with the option to 
specify a maximum of eight breakpoints 
during program execution. 

The Hex arithmetic command calcu¬ 
lates and displays the sum and difference 
of two hex numbers in hex—it’s just like 
the same subcommand in DEBUG. The 
sum is displayed first, followed by the dif¬ 
ference. 

The Input command is the same as its 
DEBUG counterpart and allows you to in¬ 
put (read) and display one byte from the 
specified port address (which must be 
valid in your system). 

The Move command is quite similar to 
the DEBUG subcommand of the same 
name. It moves a specified range of mem¬ 
ory to a specified destination address. 

The Output command is also the same 
as its DEBUG counterpart. It outputs (i.e., 
writes) one byte to the specified port ad¬ 
dress (which must be valid in your sys¬ 
tem). 

The Register command displays and/or 
alters CPU memory registers and flags. If 


the optional register parameter is not in¬ 
put, the contents of all registers are dis¬ 
played. If a valid register is input, the val¬ 
ue of that register is displayed, and the 
system waits for your input. If you enter a 
valid hex number, the content of the reg¬ 
ister is changed to that value. If you press 
RETURN, the value of that register is not 
changed. The RF command displays the 
contents of the current flags. Details of 
the flags are the same as in the DEBUG 
subcommand. 

The Search command searches a speci¬ 
fied range of memory for a defined list of 
character and/or hex values. (It s like the 
DEBUG subcommand.) Each time that se¬ 
quence of values is found, Search will dis¬ 
play the address at which it begins. 

The Trace command initiates selective 
tracing of program execution for a maxi¬ 
mum of 65,535 decimal (FFFF hex) 
steps—just as with the DEBUG subcom¬ 
mand of the same name. It begins 
program execution at the current address 
(i.e., T or Tnumber-instructions) or 
specified memory address (i.e., 
T=addressl) with the option to specify 
the number of instructions to execute 
before returning to the ROM monitor. 
Trace retains control of the program dur¬ 
ing execution and displays the registers 
and flags after the last instruction is exe¬ 
cuted. 

The Unassemble command dis¬ 
assembles machine code into assembly- 
language mnemonics and displays them 
on the CRT screen—just as the DEBUG 
subcommand does. If the optional 
addressl is not specified, the dis¬ 
assembly begins at the address following 
the last u command. If the address2 or L 
value is not input, the next 32 bytes will 
be disassembled; otherwise, the speci¬ 
fied range of bytes will be disassembled 
and displayed on the screen. 

The Video/scroll is not really a debug¬ 
ging command. It sets the video mode for 
a monochrome or color/graphics display 


We have an experience for you! 



Adventure gaming at its best. Each of 
our adventures has an overall plot and 
an underlying theme to truly make it an 
unforgettable experience. 

You must placate the caretaker to gain 
entrance to a cave of wonders! Fun, as well as 
educational, this game is for young people 
and adults alike. You'll enjoy its puns and riddles 
as you follow the ancient pirate's map to solve 
the mystery of the whistling maze. Feel your 
way through the elve's maze to discover the 
room of the ages! Find and collect treasures 
until you acquire all 550 points. 

All of our adventure games give you that 
exhilarating feeling, when you solve a sticky 


challenge. And if you really get stuck, 
and need clues, we're just a phone 
call or a post card away! 

Call and order now, and let the 
fun begin! 

IRoyle & IRoylr 

Software, Inc. 

716 S. Elam Avenue 
Greensboro, Nc 27403 
(919)378-1050 

Available in HDOS, CP/M, MS-DOS, 
Z-DOS, PC-DOS for most systems. 
*29.95 Visa, MC, Choice, COD, or 
check. Shipped within 24 hours. Write 
for further information about Remarkable 
Experience, and our other adventures. 
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adapter. It also sets the scrolling mode for 
the H/Z150 series microcomputers. This 
command is included in this article only 
for completeness, and should not be used 
by beginners since it can change the 
video/scroll characteristics of the 
H/Z150, resulting in software problems. 
If an incorrect change is made, it could 
require that the computer be powered-olf 
and -on to reset the hardware. 

Using the debugging commands 

The purpose of describing the debug¬ 
ging commands was not to make you an 
expert in their use. If you already know 
assembly language and the DEBUG 
subcommands provided with MS-DOS, 
it will be obvious how the ROM debug¬ 
ging commands are used. However, there 
are some useful features that we can use 
to do some testing on our system. 

A look at the ROM contents 

Since we have already looked at some 
ways to use a few of the other ROM 
commands, it may be interesting to look 
at the contents of the ROM to see what we 
can see. I mentioned early in this article 
that the ROM contains program code. If 
that is true, there must be a direct way to 
see that code in a manner that we can un¬ 
derstand. And there is—with the Dump 
command on the H/Z100 and the Display 
command on the H/Z150. 

Strolling through the MTR-100 

In order to Display the contents of the 
ROM in the H/Z100, we have to know its 
address. This can be obtained from page 
8.35 of the MS-DOS Version 2 
Programmers Utility Pack. For those of 
you who have access to the PUP, I note 
that I have “converted” the listed memo¬ 
ry addresses so that they can be used with 
the Dump command. Also, these 
addresses apply to ROM versions 2.0 and 
above. 

According to the PUP, the ROM inter¬ 
face and lookup tables begin at 
F000:C000 (F000:E000 for ROM 

versions 1.x). That is the beginning of the 
initial reset code for the ZlOO’s 8-bit 8085 
co-processor. 

Start by entering the following com¬ 
mand: D F000:C000-C0FF followed by a 
RETURN. That displays the 256 bytes be¬ 
tween addresses C000 and COFF. Note 
that the right-hand side of the screen oc¬ 
casionally displays something readable. 
That is the ASCII interpretation of the 
values in the ROM. Printable characters 
are displayed on the right side of the 
screen, but they may or may not mean 
anything. Non-printable characters, such 
as CTRL characters, are indicated with a 
period. 

Keep entering the D command 
followed by a RETURN until you see 
something that you can read. You should 
find the Zenith Data Systems copyright 
notice for the ROM code at about 
F000:C2F0. This begins at the bottom of 


HAffDD/S/CS 


For vour H/Z 89-90. H - 8 

Slgmasoft’s Elegant hard disk sub-system 
for your venerable 8 - bit computer system. 
Includes 16- port parallel card, support for 
5-1/4 & 8 In toft sector drtves, tool! 
Bootable! 

For your H/Z 110-120-180 

(A) Genuine ZDS controller/dalasep, full 
support of all operating systems. ^ 

(B) MS-DOS only, non - bootable, ^ 
supported by device driver. 


Int 10MB 

Ext 10MB 

Int 20MB 

$895* 

$995 

$995* 


$1095 


'Includes Booster Power Supply 


Int 10 
* 

Ext 10 

lift 20 
* 

Ext 20 

Int 30 
* 

Ext 30 ! 

- 

$1495 

$1649 

$1649 

$1795 

$1995 

$2295 

1 

$995 

$1195 

$1145 

$1345 

N/A 

N/A 

1 

^Require* proper pwr. supply, call If In doubt.. 




For your H/Z-1 3 1- H $-1 6 1-1 6 1-1 0 1 

Bootable low-power requirements, full 
IBM - PC compatibility. Half - height, fast 
access times (66ms). 


For yourZ-20tt 

Fast access (40m*). FuH-height Fully 
supported by ROM SETUP mode K PREP. 
Great expansion at reasonable prices!! 


Int 10 

Ext 10 

Int 20 

Ext 20 

■ 

$696 

$749 

$696 

$849 

I 

"Additional capacities on request.. 

1 



20MB 

30MB 

$849 

$996 


$1149 


AJf systems shctude / -/got warranty an drive, 90- days on rema/rrder. 
/nctudas ins&Matton ins t ru c tions, software, parts, L/n-and/ng Joy// 


Tex—Matfcs 

Micro Systems 


3059 W. 15th Suite 100 
Plano, TX 75075 
(214) 935 — 1811 


These prices are FOB Plano, and Include a 3% cash discount Credit card purchases and approved PO's add 3%. 
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EXPAND 

YOUR Z-148 COMPUTER 

NOW YOU CAN ADD: 

• 2 IBM™ COMPATIBLE EXPANSION SLOTS 

* ONE FULL SIZE (13") CARD SLOT 

* ONE HALF SIZE (5") CARD SLOT 

• HARDWARE CLOCK WITH LITHIUM BATTERY 

THE PREMIER TECHNOLOGIES Z-148 EXPANSION CARD 
LETS YOU UPGRADE YOUR Z-148 WITH HARD DISK DRIVES, 
INTERNAL MODEMS, NETWORK INTERFACES, MULTIFUNCTION 
CARDS, ENHANCED VIDEO ADAPTERS AND JUST ABOUT ANY 
OTHER COMPATIBLE ADAPTER CARDS 


FOR THE DEALER NEAREST YOU CALL YOUR 
REGIONAL ZENITH DATA SYSTEMS DISTRIBUTOR OR 
CALL PREMIER TECHNOLOGIES AT (714) 261-2011 



INTEGRITY, QUALITY, SUPPORT 

PREMIER TECHNOLOGIES, INC. 
P.O. BOX 16279 
IRVINE,CA 92714 


(IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES INC.) 
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the third screen display. The literals for 
the HELP display begin in the middle of 
the fourth screen at about address 
F000:C390. 

The Color bar information begins at 
about F000:E130. Literals for the System 
information will be displayed at about 
F000:E1D0. The information for the 
TEST menu begins at about F000:E390. 
You can continue entering D followed by a 
RETURN to stroll through the code to see 
ROM error messages and other informa¬ 
tion until you reach address 
F000:FFFF —that is the end of the MTR- 
100 code. 

A stroll through the MFM-150 

Although we could use the Search com¬ 
mand to find some of this information, we 
will stick with using the MFM-150’s Dis¬ 
play command. Refer to Table 4 for the 
syntax of the D command. Our biggest 
problem is to determine the addressl 
for the D command. 

We can again refer to the PUP to deter¬ 
mine the starting memory address for the 
ROM. Page 6.64 indicates that the ROM 
code begins at address F8000. That is 
equivalent to using address CS:8000 or 
F000:8000 as addressl for the Display 
command. Again, I will not explain how I 
“converted” that documented address 
since knowledge of assembly language is 
required. 

For consistency, I will use the same ad¬ 
dress format that we used for the H/Z100. 
Start by entering the following command: 
DF000:8000. Note that this command 
displays only 128 bytes (the default) of in¬ 
formation. Otherwise, the display format 
is identical to the H/ZlOO’s D command. 

The very first thing you will see is the 
date of the ROM code followed by the 
ZDS copyright. If you have ROM version 
2.3B, you will probably see a 06/18/85 
date. 

Keep entering the D command 
followed by a RETURN. You should find 


SOFTWARE FOR ALL ZENITH CONPUTERS 

*** PERFECT PRINTER *** 

7 Special print functions PLUS 
two typing modes. $19.95 

*** PAYCHECK *** 

Payroll program with multiple wages, 
salaries, tips, federal taxes, and 
MORE! Prints checks, Quarter/Annual 
reports. Sale priced at $39.95. 
Add $28 for Pascal source code. 

ORDER NOW by writing or calling: 

Micronics Technology 
904-897-4257 
449 Barbados Way 
Niceville, FL 32578 
Checks, VISA, MC. Add $2 shipping. 


the “help” screen at F000:E3C0. The 
menu for the TEST command will be dis¬ 
played at about address F000:E730. And 
the information for the MFM-150 
prompt, which you saw when you used 
the CTRL-ALT-INSERT sequence, can be 
found at F000:E990. As you stroll 
through the ROM code, you will also see 
various error messages which can be dis¬ 
played by the MFM-150 when various 
problems are detected during a boot. 

After you have gone past an address of 
F000:FFFF, there is nothing more of in¬ 
terest in the MFM-150 ROM. 

Updating the ROM 

Zenith Hardware Consultation informs 
me that the latest ROM for the H/Z100 is 
version 2.9. If you currently have a ROM 
version 1.x, you will need to update the 
programmable array logic (PAL) chip 
when you update the ROM; otherwise, 
there is no need to update the PAL. The 
ROM fits in the U190 location on the 
motherboard. The PAL fits in the U161 
location on the motherboard. The basic 
part numbers for the ROM and PAL in 
the H/Z100 are as follows: 

ROM (Part # 444-87-x) 

PAL (Part # 444-129-x) 

Each part is priced in the thirty-dollar 
range, so be sure to order only the part(s) 
that you need. The last digit of the part 
number depends on the current version 
number. However, Heath will always ship 
the most current version, which may be a 
later one than that discussed here. 

For the H/Z150 series, the latest ROM 
is version 2.3B. The ROM is a two-part 
set and fits in locations U207 and U208 on 
the CPU board. The part numbers for 
upgrading the ROM in the H/Z150 are as 
follows: 

ROM (Part # 444-229-x) 

ROM (Part # 444-260-x) 

Both parts must be ordered to upgrade 
the H/Z150 ROM. Again, Heath will al¬ 
ways ship the most current version. 

These parts may be ordered directly 
from the Heath Parts Department at 
616/982-3411, which is a 24-hour num¬ 
ber. A charge card, such as MasterCard 
or Visa, will help speed up the order. 

Should 1 upgrade the ROM? 

In general, there is probably no real 
reason to spend the money to upgrade 
your system unless there is some particu¬ 
lar problem that a ROM update is known 
to cure. For example, the use of a 
Winchester on an H/Z100 requires ROM 
version 2.5 or later. The Winchester up¬ 
grade for the H100 computers (HS-217 or 
HS-217A) includes an update to the ROM 
and PAL. 

For the H/Z150 series, it is possible 
that a ROM upgrade may solve a compati¬ 
bility problem with some software de¬ 
signed for the IBM Personal Computer. 
Early versions of the ROM, such as 1.6 or 
1.7, caused some compatibility problems 
with Microsoft Chart and Microsoft 


Project in a friend’s HS-151 computer. 
An upgrade to version 2.2 solved those 
problems in short order. 

If you believe that you are having a cur¬ 
rent software problem that is related to 
the ROM, I recommend that you call 
Software Consultation at 616/982-3884 to 
verify that a ROM update will indeed cor¬ 
rect the problem. Be sure to have the 
model number of your computer, your 
current ROM version, and the name and 
version number of the software that is 
causing the problem. They maintain the 
latest information on the ROMs, with 
particular emphasis on H/Z150 compati¬ 
bility with the IBM PC. Since their 
phone always seems to be busy, you can 
write to them at the following address: 
Software Consultation 
Zenith Data Systems 
Hilltop Road 
St. Joseph, MI 49085 

I would like to emphasize that you 
should check with Software Consultation 
to make certain that a ROM update will 
correct any problem that you are having. 
Otherwise, you may be disappointed in 
having purchased a ROM which will not 
solve your problem. It is possible that you 
may have found a bug in the software, or 
your system may have another kind of 
problem. Again, the bottom line is that I 
would not recommend that you spend the 
money for a ROM upgrade unless it is 
known to solve a specific problem that 
you are having. My philosophy is: “If it 
ain’t broke, don’t fix it.” 

A final note 

In this article, we have taken a look at 
the ROM commands for the H/Z100 and 
the H/Z150 series computers: how to get 
into the ROM monitor program, how to 
use the Boot command, the single-char¬ 
acter commands, the TEST command, and 
the various debugging commands. You 
can perform hardware testing with the 
basic commands to determine if your sys¬ 
tem is working properly. If you have a 
knowledge of assembly language, you 
may also find the debugging commands 
to be useful. 

All of these features provide capabili¬ 
ties that are available at your command. 
Take a few minutes to experiment with 
some of the commands so that you will be 
familiar with the results. That can save 
you a significant amount of time in the 
event you are trying to troubleshoot a 
problem and can’t quite seem to find it. 
Perhaps the Monitor ROM commands 
will help you. 

If you have questions related to these 
ROM commands, please let me know. Al¬ 
though I will be glad to try to answer your 
questions, I do ask that you enclose a 
stamped, self-addressed envelope if you 
expect a reply. 

William M. Adney 
P.O. Box 531655 

Grand Prairie, TX 75053 A 
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Z-100 AND Z-150 PRODUCTS FROM 
Computer Graphics Center, Inc. 

ADD A NEW 
DIMENSION 
TO YOUR H/Z-100 

Z3D is a highly versatile, user friendly program for 
making and displaying three dimensional objects. If 
you are an artist, architect, engineer or scientist — or 
have any other interest in graphics — you need Z3D. 

Applications of Z3D range from modelling entire 
towns to demonstrating molecular structures. You are 
limited only by your imagination and the size of your 
H/Z-100 memory. Features of Z3D include: 

• Making objects or scenes in either monochrome 
or color (up to 36 hues). 

• Automatic rotation and scale changes when an 
eyepoint position is selected. 

• Automatic shading when a light source position 
is selected. 

• Hidden line removal option. 

An illustrated tutorial manual accompanies the pro¬ 
gram. Only 192k of memory is required and the 8087 
coprocessor is optionally supported. Z3D is truly a 
bargain at its $125.00 price. Send for your copy today 
Please specify your operating system. 

Circle Reader Service No. 139 for information on Z3D. 

Computer Graphics Center, Inc. 

Mastercard 140 UNIVERSITY AVE., SUITE 65 SHOWROOM 
and Visa PALO ALTO, CA 94301 444 High St. 

Accepted PHONE: 415-325-3111 Palo Alto, CA 

California add 6.5% tax, except Santa Clara County add 7.0%. 

Circle #139 on Reader Service Card 


JOIN THE PROFESSIONALS 

WRITING GRAPHICS PROGRAMS 

on the 

Z-100 _ Z-150 _ IBM PC 

with 

FLEXLGRAPH 

Libraries based on TEKTRONIX and CORE graphics standards. Over 
40 routines provide a wide variety of high speed graphics capabilities. 

Callable from: 

MS-FORTRAN 
MS-PASCAL 
Many C Compilers 

(Includes source code for high level language interface routines) 

FLEXI-GRAPH INTRODUCTORY PRICE — 

Only $89( P ius $5 for shipping & handling) 

(Regular Price of $99 Effective 5*1-86) 

(Extensive Demo Disk—$3) 


NEW ORLEANS GENERAL DATA SERVICES, INC. 

_ 7230 Chadbourne Drive 

» New Orleans, LA 70126 HH 

1 //CA * 

(504) 241-9495 —^ L - 
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SPECIAL! 
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WRITE $99.95 


Send $99.95 and this ad-Save $139! 
write features include: 

• Easy to use and learn 

• Trial print to screen: saves paper 

• Fast single-letter edit commands 

• Recover files even after a system crash 

• Fast scrolling 




,o* 


A/DLY S 

write does underlining, boldface, propor¬ 
tional print. On-screen trial print lets you 
experiment without paper. All edit com¬ 
mands are single-letter and changeable. 
Normally $239, only $99.95 with this ad. 
Save $139 for a limited time! 


COMPAT 

With compat, you can read,write, and format 
over 75 CP/M-80, CP/M-86, and MS-DOS 
disk formats. Make both your "A:" and "B:" 
drives different formats, and transfer files to 
and from MS-DOS. Copy text files to your 
friend’s computer. Only $95! 

Software Essentials 

This package contains a word processor, 
printer program, database programs, and 
more for only $124. For all MS-DOS and 
IBM PC compatibles. 


Software Anthology Series 

7 CP/M disks, 1 MS-DOS disk. The tested 
best public & private utility programs. 
$32.50/disk. 

Workman & Associates 

112 Marion Avenue 
Pasadena, CA 91106 
(818) 796-4401 

Ask for our free catalog. More product information 
rushed on request. Please specify model of computer 
when ordering. Add $2.50 for shipping. CODs cheer¬ 
fully accepted! 


THE ORIGINAL SERIAL/PARALLEL INTERFACE BOARD 

■lllllllllllllll 



I/O Board 

Replace the H88-3 to upgrade your system or use the KC 1222 in place of it! Providing the two 
standard serial ports PLUS three parallel ports on one card, you have the best of both worlds! Use the 
parallel ports for printers, joystick, intrumentation/controlL.KC 1222 has components including 
cables and hardware. KP 1222 has the same items less the serial chips and serial cables. 


KC 1222 Complete Kit 
KP 1222 Parallel I Kit 
PC 1222 Bareboard 


$128 

97 

48.50 


Printer Drivers 

The C. Itoh, Epson, Okidatas, Gemini and others are supported under HDOS and Heath's CP/M $20 
Magnolia Patch $10 

Printer Packages 

Our printer packages are fully checked out and set up for your system. All you need to do is plug it in 
and start using it! No more fussing with switch settings, making cables ... the aggravation is gone! 
The package includes cable, assembled and tested, set up printer and your choice of HDOS or CP/M 
software. 

Dot Matrix Packages Include Cable and Software Daiseywheel Packages Include 

Gemini 10x $350 Cable And Software 

Prowriter 851OAP+ 395 Silver Reed EXP 500 $500 

NEW Prowriter 8510 SP (180cps) 595 Silver Reed EXP 550 720 

NEW Prowriter 8510 BPI (IBM compatable) 480 NEW Silver Reed 400 395 

NEW Prowriter 8510 scp (color 180 cps) 690 C. Itoh A10-20 595 

Z-100/Z-150 Folks: Subtract $20 . . . you don’t need the software! 


ZDS HARDWARE • PRINTER PACKAGES • SOFTWARE 

MATHGEN: The keyboard math interpreter brings mathematics to life! Function roots, max and min. 
evaluate function integrals and first derivatives, hyperbolics, exponential forms, logs, trig functions, 
factorials, the list goes on! Define the functions from a file, batch processing style, or from the 
keyboard. Plot to the screen or your printer. CP/M or HDOS for only $40.00. Now for Z-Dos, too! 

DATAPL0T: Using the dot addressable graphics of your Prowriter, plot any definable math function in 
single or double density. Select axis size and scale, plotting quadrant, etc. Generate your data by 
MATHGEN, MBASIC or any other language. CP/M or HDOS for $25.00. 

PRN: A printer utility for the Prowriter, Epsons, and HI4. Print headers, footers, pause at page end, 
print multiple copies, left margin, printer mode and a host of other functions. CP/M or HDOS for 
$25.00. 

JS: Use your parallel ports for REAL TIME joysticks! Use up to four at a time with your favorite 
MBASIC or machine language keyboard game for HDOS. Program the response speed of the sticks, 
key sequence for different games, etc. Uses Atari joysticks. Only $25.00 

We fully support all of our independent-vendor products. If you have a question, we will never refer 
you to someone else. 


BUFFERS 
TTX 16K 
TTX 64 K 
Quadram 16K 


$160 

250 

175 


SWEET P 6-SHOOTER $895 
PLOTTER 


NEW PRODUCTS 

MODEMS 

Anchor Signalman Mark I $95 

Anchor Signalman Mark XII $350 

Novation D-Cat $189 

Novation Smart-Cat 103/212 $550 

Volksmoden $75 

SURGE SUPPRESSORS 
EPD: "Lime” $79 

EPD. “Orange” 120 

Panamax SS4LCS 95 

Panamax Maxi Strip 35 

As authorized'ZDS dealers, we support the Heath/Zenith community with competitive prices and 
post sales support. Contact us for price and delivery on the Z system and accessories of your dreams. 

VA residents add 4% tax. Please add 3% or $2.00 minimum for shipping. Foreign orders in 
U.S. dollars or drawn on a U.S. bank. Also include customs house and address. 

Group purchase discounts are available-contact us for details. 

H & H Computer Enterprises. Inc. jgg*. 
P '0’ Drawer H Blacksburg, VA 24060 
(703) 552-0599 
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Two Ways Your "100 Can 
Run CP/M Software 
Under Z-DOS/MS-DOS 

There’s no need to buy , and boot , a second operating system 
just to run your golden oldies written for CP/M. 


Joseph Katz 


CPEM and ZP/SIM are two CP/M emula¬ 
tors for the Z100. They allow you to run a 
great many CP/M programs while you’re 
operating under either version 2 of the 
Microsoft Disk Operating System (MS- 
DOS) or the Zenith Disk Operating Sys¬ 
tem (Z-DOS), Zenith’s implementation of 
MS-DOS version 1. 

No longer will you have to re-boot and 
re-boot again, jumping between CP/M- 
85 on the 100’s 8-bit processor and 
Z-DOS/MS-DOS on its 16-bit side. 

Running CP/M programs under an 
emulator is an extremely valuable option 
if you do most of your work under the 16- 
bit Z-DOS/MS-DOS but have 8-bit 
software too useful to discard and too ex¬ 
pensive to replace. 

The word-processing subdirectory of 
my Winchester hard disk, for example, 
holds several CP/M programs that are 
mainly WordStar add-ons. 

One is an ancient line-numbering utili¬ 
ty that started life on the old Osborne 1 
and moved with me from one microcom¬ 
puter to the next. The program’s manu¬ 
facturer has been out of business for some 
time, I think, but by now I really can’t do 
without it. 

A more recent addition to my word¬ 
processing subdirectory is an inexpensive 
footnoting program called WsNote (from 
Apteryx Software of Bloomington, In¬ 
diana). I reviewed it for the MicroPro 
Special Interest Group on CompuServe 
and thought it too interesting to set aside 
until I could get an MS-DOS version. 

Scattered throughout the remaining 
megabytes of other subdirectories are 
more CP/M programs, including many I 
wrote myself but have not yet found time 


Joseph Katz is an English professor at 
the University of South Carolina. He is 
working on a biography of Stephen 
Crane , and edited The Portable 
Stephen Crane, published by Viking- 
Penguin. 


to adapt to MS-DOS. 

All these are so important to me that for 
a few months I shifted back and forth be¬ 
tween CP/M-85 and MS-DOS, rebooting 
each time. Of course, that was impracti¬ 
cal. It was the kind of situation a CP/M 
emulator is intended to relieve. 

CPEM and ZP/SIM do relieve it—and 
they do it well. That makes them worth 
knowing about. 

The national Heath Users’ Group offers 
CPEM to its members for $20; ZP/SIM is 
offered by The Software Toolworks for 
$30. (Compare those prices to $150 for 
CP/M-85.) 

Improving CP/Ms commands 

Each of these emulators has two modes 
of operation, one of which they have in 
common. 

The one they share is “command” 
mode, in which MS-DOS is made to 
mimic CP/M. Run CPEM with the com¬ 
mand CPM *, or ZP/SIM with just ZPSIM (no 
need for parameters), and you enter com¬ 
mand mode. The system is ready to ac¬ 
cept most CP/M commands. 

Both CPEM and ZP/SIM include 11 
system-resident commands. They’re 
modelled after those provided by ZCPR, 
the public-domain program that replaces 
CP/M’s console command processor in 
order to add new commands to CP/M and 
improve existing ones. 

These resident commands include dir, 
era, REN, SAVE, and TYPE—five of the 
standard CP/M resident commands. (In 
ZP/SIM, CAT is additionally provided as a 
synonym for DIR.) 

CP/M’s sixth command, USER, which 
establishes separate user areas on disk, 
has no equivalent in Z-DOS or MS-DOS. 
(No, an MS-DOS version 2 subdirectory 
is not the same as a CP/M user area.) USER 
is not implemented. 

Some of the five resident commands 
that are implemented have added 
features, a la ZCPR. SAVE in both emula¬ 


tors, for example, allows saving the con¬ 
tents of random-access memory (RAM) to 
a disk file; this is done either in 128-byte 
sectors (the ZCPR option) or in 256-byte 
pages (the standard CP/M way). 

CPEM additionally allows the quantity 
saved to be specified either in hexa¬ 
decimal (the way DDT, for instance, speci¬ 
fies it) or in decimal (the way DDT 
doesn’t): this does away with the need for 
radix conversion many people find a 
nuisance. 

CPEM and ZP/SIM also contain some of 
the resident commands from ZCPR that 
aren’t present in CP/M. 

GO restarts whatever program remains 
in the transient-program area (TPA). This 
can be useful in situations such as an acci¬ 
dental exit from WordStar; you are not 
only able to re-enter WordStar, but you 
can also recover whatever of your docu¬ 
ment remained in RAM when you left. 

GET loads a program into RAM at a 
specified location without executing it; 
JUMP jumps to a specified location, per¬ 
haps for executing the program loaded 
with GET. LIST types a file to the printer. 

There is one more resident command 
in both emulators: the command that 
exits the emulator and returns to MS- 
DOS. In CPEM, it is BYE; in early versions 
of ZP/SIM it is Z-DOS, and in the most re¬ 
cent versions it is EXIT. (If you have a later 
version of ZP/SIM and have trouble exiting 
with the documented command Z-DOS, 
try using EXIT instead.) 

Of course, you can run transient 
programs such as DDT, WordStar, Su- 
perCalc, and dBASE II with the com¬ 
mand mode of either emulator: that, after 
all, is the point of both CPEM and ZP/SIM. 

In this regard, both emulators incorpo¬ 
rate a feature that in ZCPR is extremely 
useful: the ability to search for a CP/M 
.COM file on both the default drive and the 
logged-in drive. 

With these emulators, the default drive 
is supposed to be the drive from which 
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the emulator was run. With a Winches¬ 
ter, however, the default is always 
drive A:. 

That definition causes problems if you 
make a mistake typing the command but 
don’t have a CP/M disk in drive A:. 
MS-DOS wastes time, as usual, trying to 
figure out what’s wrong; then it reverts to 
the “Abort, Retry, Ignore” message. The 
search feature is certainly useful in ZCPR; 
in these emulators, however, faced with 
the A: default and the inability to move 
past an empty drive, it is merely a nui¬ 
sance. 

Also, both emulators require you to do 
some selective file renaming. If you don’t 
get it right, that search feature can be es¬ 
pecially annoying. 

Changing extensions 

Both emulators require the main . COM 
file of a CP/M program to be renamed 
with the extension .CPM. DRECK.COM, 
say, would have to be renamed to 
DRECK.CPM before trying to run it; other¬ 
wise, neither CPEM nor ZP/SIM would find 
it on the logged-in drive, and both would 
look again on drive A:. 

Unfortunately, the documentation for 
both programs neglects to explain 
something important about programs 
that call subordinate programs. 

Many accounting programs in com¬ 
piled BASIC call subordinate programs. 
A main program, usually a menu in ac¬ 
counting programs, is of course a .COM 
file. When you make a selection from the 
menu, your choice executes a second 
.COM file, temporarily transferring con¬ 
trol to that file. 

Other programs work that way, too. In 
The Word Plus, a spelling checker, the 
main program is TWCOM. It orchestrates a 
series of modules that also are .COM files. 

Contrast that method with the one 
used by programs such as WordStar and 
SuperCalc. In those, the main program 
calls overlay files (.OVL extension) to 
supply functions as they are needed, 
swapping them in and out of memory but 
never relinquishing control to them. 

Mistakes, then, can be easy to make in 
renaming your .COM files: you must know 
which of your programs use the overlay 
method, and which orchestrate .COM 
files. Otherwise, if you follow the 
documentation of either emulator literal¬ 
ly, you will rename every .COM file to a 
.CPM file. And if you do, some programs 
(such as WordStar) will be perfectly all 
right. Others (such as The Word Plus) will 
execute up to the point where the main 
program calls a subordinate .COM 
file—then they’ll bomb. 

The reason, of course, is that they can’t 
find what they need—a program with the 
extension .COM. Nothing with the right 
name will be there. So, rename only the 
main program, not any .COM files it calls. 

If your CP/M program has not yet been 
installed (configured) to run on a Heath/ 
Zenith computer, there is another reason 


to be aware of the extension. It also is not 
explained in either program’s documen¬ 
tation. 

You usually can install a program under 
either of these emulators; but the 
program may require its own installation 
program (such as WordStar’s WINSTALL). 
If so, remember that the installation 
program works by modifying a .COM file 
(such as WSU.COM). 

So, to do the installation under CPEM or 
ZP/SIM, you have to work in stages. First, 
rename the .COM file of the installation 
program. (WINSTALL.COM should be 
renamed to WINSTALL.CPM.) Then do the 
installation; only then rename the in¬ 
stalled main program. (WS.COM should 
be renamed to WS.CPM.) 

In looking at installation and command 
mode, we’ve covered those features in 
which CPEM and ZP/SIM are similar. Now 
to the difference: CPE Ms “direct” mode, 
and ZP/SIM’s “convert” mode. 

CPEM’s direct mode 

The second mode in CPEM —one not 
found in ZP/SIM —is “direct” mode. 

In CPEM s direct mode, you begin and 
end in MS-DOS. The middle—whatever 
the CP/M program does—is under con¬ 
trol of CPEM; it provides the CP/M-like 
environment needed by the program. 

Issue the command CPM DRECK, say, 
and the CP/M program DRECK.CPM— 
whatever it is—begins running. When it 
is finished, control is returned to 
MS-DOS. 

While the program runs in that CP/M- 
like environment, it behaves almost ex¬ 
actly as it would if it were running on the 
ZlOO under CP/M-85. Cursor control, 
highlighting, and all other screen attri¬ 
butes function the same. (The only no¬ 
ticeable difference is in speed: the 
program is slower under CPEM than it 
would be under CP/M-85. More about 
that in a while.) 

Your program can also function just as if 
it were running under CP/M-85 after it 
has been processed in the ZP/SIM “con¬ 
vert” mode, the second mode for that 
emulator. 

Z P/SIM’s convert mode 

ZP/SIM does not have a direct mode; in¬ 
stead, it has a “convert” mode. Issue the 
command ZP/SIM DRECK.COM, and 
DRECK.COM will be made into a com¬ 
pletely independent version. Its size will 
be increased by about 2.5 kilobytes, giv¬ 
ing it a shell permanently installed 
around the program to let it run on its 
own. 

Converted, your program has become 
an MS-DOS program, replacing the orig¬ 
inal. You now have a program that can be 
run under MS-DOS without any need for 
assistance from ZP/SIM. 

(The trick to preserving the original 
CP/M version is giving it a different ex¬ 
tension—like . CPM —before converting 
it. Then you retain DRECK.CPM for use 


under CP/M when you produce 
DRECK.COM for MS-DOS.) 

Some programs need patching 

Each of these emulators runs many of 
the programs that would run on a ZlOO 
under CP/M-85. Most such programs 
will execute in the emulators’ command 
modes as soon as they are transferred to 
an MS-DOS diskette and given the .CPM 
extension. (The RDCPM utility of Z-DOS/ 
MS-DOS is the way to do the transfer.) 

Magic Wand, SuperCalc, dBASE II, 
The Word Plus, and Grammatik are only a 
few such programs that will run on either 
emulator with no modification. Program¬ 
ming tools such as ASM, MAC, SID, C/80, 
and Microsoft BASIC are others. (When 
the Zenith version of M BASIC looks for 
the code that identifies the H/Z89, CPEM 
feeds it a suitable number so it will run 
without patching.) 

Chances are that most CP/M business 
productivity programs you try will run 
trouble-free. Other programs, however, 
may need patching or some other modifi¬ 
cation before they run. WordStar is the 
only one I’ve encountered so far that 
needs modification. It won’t run if you 
have it configured to come up displaying 
the directory. If you want to run 
WordStar, turn off the flag that tells it to 
come up with the directory display. 

The documentation for ZP/SIM doesn’t 
mention this problem. The documenta¬ 
tion for CPEM not only mentions it, but 
also supplies a patch for version 3.0: make 
location 0363H read OOH, not FFH. (For 
WordStar 3.3, incidentally, the relevant 
location is 0350H.) 

Running under either emulator, you 
can do the patching with WINSTALL or 
with CP/M’s DDT utility. Running under 
MS-DOS directly, you can do it with 
DERUG. DEBUG is easiest and quickest. 

There’s a point to remember, by the 
way, if you have to reinstall or make new 
patches in a program you’ve already con¬ 
verted to MS-DOS with ZP/SIM. If you’re 
making changes, you ought to start all 
over again with a fresh copy of the CP/M 
program at the stage before it was 
converted. 

That’s a must when you use an installa¬ 
tion program supplied with the applica¬ 
tion software, because such programs 
patch .COM files at specified locations. 
But the shell that ZP/SIM wraps around 
.COM files changes the original locations. 
The ZP/SIM shell adds an offset to all 
locations within the program—an offset 
of which the installation program is not 
aware. 

Keep that in mind if you have a 
program like Magic Wand, whose 
PRINT.COM can be patched for different 
printers. Do the patching before you use 
ZP/SIM to convert it. 

Not all will run 

It is, of course, impossible to list here 
all programs that will work without atten- 
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tion, and what attention to give all that 
need some. As a rule, if a program works 
on CP/M-85 but doesn’t run in the com¬ 
mand mode of either emulator, it likely 
will after some fiddling. 

“Likely” does not mean “invariably,” of 
course. The documentation for each 
emulator lists system services that are 
available under CP/M but not under MS- 
DOS. If a program uses any of these, it 
will not run. 

You can rule out some entire classes of 
programs. Forget key-redefinition pro¬ 
grams like SmartKey and XtraKey, for ex¬ 
ample, and forget about disk sector 
editors and “zap” programs like DU as 
well. For some unknown reason, CP/M’s 
line editor, ED, won t run either: the 
CPEM disk includes a version of the HUG 
editor as a replacement. 

You may have trouble running action 
games and other programs that use the 
tick counter based on the computer’s 
clock, because MS-DOS and CP/M-85 
time at different intervals. (To make 
things slightly more complex, the Z-217 
Winchester controller uses the same in¬ 
terval as CP/M. So if you boot from it, you 
shouldn’t have trouble.) 

CPEM includes CLOCK, a CP/M 
program that compensates for the differ¬ 
ence in tick counter rates; some fiddling 
with it, before running a game, is 
supposed to help. (I don’t know, because 
I don’t own any games.) 

Of course, you should also forget about 
any program that won’t work on a Z100 
under CP/M-85. That rules out every 
program written expressly for the Z80 
microprocessor: the Z100 has an 8085. So 
SuperCalc2 won’t work—either under 
CP/M-85 or under one of these emula¬ 
tors. They don’t do magic. 

Neither are they a total substitute for 
CP/M-85. For one thing, as I said before, 
they do not support all the CP/M 
functions. 

For another, programs run more slowly 
under them than under CP/M-85. How 
much more slowly depends on the pro¬ 
gram. Some loss of speed is inevitable 
when using an emulator: it is a translator, 
and translation takes time even when 
measured in microseconds. 

I am not bothered by the additional 
time; you may be more sensitive to it than 
I. My hunch, though, is that you’ll 
probably not be bothered, either. 

A hard choice 

The message in all this, obviously, is 
that you must experiment with either of 
these emulators in your own situation to 
see if they are useful to you. If you have to 
make a choice between the two pro¬ 
grams—or think you have to make a 
choice—be prepared for its being hard. 

CPEM is two-thirds the price of ZP/SIM. 
It comes with the HUG CP/M editor, the 
clock program, and assembly-language 
source for everything. None of those 
throw-ins may mean much to you unless 


you have a lingering fondness for the 
HUG CP/M editor, play games, or 
are interested in assembly-language 
programming. 

What means something to me is that in 
command mode CPEM provides for quick 
alteration of CP/M ’s IOBYTE, which allows 
you to associate CP/M’s logical devices 
with the physical devices you have avail¬ 
able. I like this capability because I can 
use it easily to redirect a CP/M program’s 
output to a disk file. That’s useful for 
documenting program use. 

ZP/SIM costs more than CPEM, but it lets 
you convert a program so it can be execut¬ 
ed just as if it were an ordinary MS-DOS 
program. To me, that is worth much more 
than the price difference. For that 
reason, I consider ZP/SIM a steal. 

I find both emulators useful, and I keep 
both on my Winchester because I use 
them every day. 

Lest buying two quite similar products 


sound like wild extravagance, remember 
their prices: $20 for CPEM and $30 for 
ZP/SIM. The total, therefore, is only $50 
for two programs that have allowed me to 
move forward in computing without leav¬ 
ing anything valuable behind. 

Ordering Information 

CPEM, $20.00 for members. 
Membership rates: U.S., $20.00; 
APO/FPO and all others, $35.00. 

Heath Users’ Group 
Hilltop Road 
St. Joseph, MI 49085 
616/982-3463 

ZP/SIM, $30.00. 

The Software Toolworks 
14478 Glorietta Drive 
Sherman Oaks, CA 91423 
800/223-8665; from California, 
800/228-8665 A 


QUALITY ENHANCEMENTS FOR 
HEATH/ZENITH COMPUTERS 
SINCE 1S7S 



Z150: Winchester Subsystems 
MAGNet Controller 


MAGNet tm 
Fileserver 
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Z89: CP/M Plus tm 

Winchester Subsystems 
DD Floppy Subsystems 
MAGNet Controller 



MAGNOLIA 

MICROSYSTEMS 

MAGNOLIA MICROSYSTEMS, INC. • (206)285-7266 
4039 - 21 st Avenue West • Seattle, WA 98199 


Z120: MAGNet Controller 


MAGNet is a trademark of 
Magnolia Microsystems, Inc. 
CP/M Plus is a trademark of 
Digital Research, Inc. 
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Performance* 


Introducing EasyPC™ from UCL The most advanced 
IBM PC emulator you can buy for your Z-100. 
First to provide the compatibility, speed and audio 
support to make your Z-100 run like a PC. 
Since the EasyPC provides complete PC circuitry, 
you actually run PC programs on PC hardware. 
Quite simply, it's like installing a PC right inside 
your Z-100. In the PC mode, your Z-100 can run vir¬ 
tually the entire library of PC programs, including 
LOTUS 1-2-3, dBase III, FLIGHT SIMULATOR, 


and most other copy-protected software. In the 
Zenith mode, your Z-100 is a Z-100, with no change 
in performance. 

EasyPC is fast. In fact, it is noticeably faster 
than both the Z-150 and the IBM PC. And EasyPC 
can run at either 5 or 8 MHz. It supports both 
floppy and Winchester drives, provides crisp color 
video graphics, supports PC-compatible sound 
generation, and even comes with its own self 
mounting speaker. 


You already know and appreciate the 
kind of quality and reliability that is built into 
your Z-100. UCI matches that commitment to 
quality from first step to last. 
Sophisticated engineering and quality 
components combined with precision automatic 
assembly, component burn-in, and both in-circuit 


Quality. 


and full functional testing, mean superior perform¬ 
ance and long term reliability. 

EasyPC's advanced circuitry utilizes two, high 
quality, S-100 multilayer boards and a piggyback 
board. Yet its ingenious design requires only one 
extra slot So you get all the advantages of PC 
compatibility, with room to spare. 


Availability. 


EasyPC is ready when you are. If you've been 
waiting too long for PC compatibility, your wait is 
over. EasyPC is here now. Complete documentation 
is included for quick and easy installation, 


so you'll be up and running fast. Your only problem 
will be which PC programs to get first. 

EasyPC is available through your independent 
Zenith dealer. Ask him for a demonstration. 


Price ♦ 


At $699, you'll pay a little more. But 
you'll get the best. Total compatibility. High speed 
performance. Unsurpassed quality and serviceability. 
In a word, value. You also get UCI's one year Solid 


Service Guarantee and full customer support. 

If you have any questions or problems with any UCI 
product, or need the name of your nearest dealer, 
just call 800-UCI-COMPUTER. 



Full IBM PC emulation for your Z-100. 


CORPORATION Circle #180 on Reader Service Card 

948 Cherry Street, Kent, Ohio 44240 
(216) 673-5155 / 800-UCI-COMPUTER 

EasyPC is a trademark of UCI, Inc. Zenith and Z-100 are trademarks of Zenith Electronics Corp. IBM and IBM PC are trademarks of International Business Machines. 
Lotus 1-2-3 is a trademark of Lotus Development Corp. dBase III is a trademark of AshtonTate. Flight Simulator is a trademark of Microsoft Corp. 

















Z100 Notebook 


William N. Locke 


Alisons gone golfing 

Rules of the road 

Public domain software on 
the HUG SIG 

The BSE editor and the 
Programmers Utility Pack 

MS-DOS tricks 

The Z 100 clock 


Alisons gone golfing 

Alison Phillips has asked me to take 
over his “Z100 Notebook” column. He has 
traded in his pen for a set of golf clubs. 

Alison remains an honored member of 
the Heath/Zenith computer community, 
and I for one will continue to re-read the 
outstanding columns he gave us in these 
pages. I will attempt to continue in his 
tradition of helpful and informative 
reviews. 

I am a die-hard Z100 fan, and my inter¬ 
ests lie in the areas of software engineer¬ 
ing and systems programming using the 
Z100. If there are any particular areas that 
you would like to hear about, I can be 
reached through Sextant. 

Rules of the road 

I believe in inexpensive software. 
Gone is the day when it should take $200 
to get a decent compiler, editor, spread¬ 
sheet, or whatever. 

There is no doubt about it—this is a 
tough issue. People invest thousands of 
work-hours in developing a worthwhile 
software product. They don't want to give 
it away. 

The trick, as far as I’m concerned, is to 
come up with a good idea, develop the 
idea, and market it. If the software is any 
good and the price is low, people will buy 
it, making up for the low per-copy price. 
If you can’t give hobbyists a good piece of 
software to work with at a price they can 
afford, they will lose interest in the whole 
matter and go into another hobby. 

You certainly won’t find me reviewing 
break-the-bank software. I particularly 
enjoy the Heath/Zenith world because it 
is the home of companies such as The 
Software Toolworks, with Walt Bilofsky’s 
tradition of a less than $50 price tag. PIE 
was one whale of a bargain for an H/Z89 
owner five years ago—and My Write, 
MyCalc, and MyChess are bargains to¬ 
day. In fact, this is being written with 
My Write. 

Many other companies also come to 
mind in this regard. The Heath/Zenith- 
related vendors were the first to provide 
inexpensive, high-quality software. It 
wasn’t Turbo or JRT. Nope, it was Walt 
Bilofsky and others like him. 

Public domain software on the 
HUG SIG 

Many Z100 users may not be aware of 
the scope of public domain software avail¬ 
able on the Heath Users’ Group Special 
Interest Group (HUG SIG) on the 
CompuServe network. This software is 


available to be downloaded for the price 
of the connect time on the net, about $6 
per hour in the evening or early morning. 

You must join the national HUG to get 
access to this public domain software; but 
after that, all you need is a modem and 
supporting software in order to get on 
CompuServe. 

The first step to getting on the 
CompuServe net is to purchase a Starter 
Package. “Generic” packages are availa¬ 
ble at any local computer store, but you’ll 
probably want the Starter Package from 
HUG. You can ask for it at your local 
Heath/Zenith Computers & Electronics 
store. (Also, it comes as part of the HUG 
Modem Communications Package.) 

The Starter Package gives you 
CompuServe phone numbers, an access 
code, and a password. Just follow the in¬ 
structions and you will be logged on to 
CompuServe. 

Once on the net, type GO PCS-48 to 
jump directly to the HUG SIG. The Z100 
and Z150 public domain software is large¬ 
ly available in a database, DL6. To get to 
this database, simply type DL6 at the SIG 
prompt. Once in DL6, typing BROwse will 
allow you to step through the software in 
the data base. You will be offered the op¬ 
tion to read or download the items. 

Some of the most striking public 
domain pieces in this library include: 
CED, an operating-system-command edi¬ 
tor written by Christopher J. Dunford; 
SQ.COM and USQ.COM, a fast pair of 
squeeze and unsqueeze programs; and 
SPOOL2.BIN, a printer spooler with its as¬ 
sociated status-report utility, SPC.COM. 

CED is by all means a professional- 
quality program. Once executed, CED 
remains in memory until the computer is 
rebooted. The memory allocation for this 
program by MS-DOS should not be dis¬ 
turbed by other programs using operat¬ 
ing-system calls. 

The following is a partial list of CED’s 
capabilities: 

1) It lets you perform command-line 
editing, including both write-over and in¬ 
sertion. This editing is done with the en¬ 
tire line displayed, using the arrow keys 
for cursor qontrol. This is much easier to 
use than the MS-DOS editing features. 

2) It stores previous commands in a 
stack in memory; you recall them using 
the Up and Down arrow keys. This allows 
you to repeat a series of earlier commands 
any number of times. 

3) CED lets you define synonyms for 
commands; complicated commands can 
be replaced with single-letter entries. 
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The synonyms can take parameters in the 
same fashion as batch files use 
parameters. 

4) It allows an executable file to be run 
repeatedly with the same parameters as 
the previous run. 

Including the call for CED as a com¬ 
mand line in your AUTOEXEC.BAT file will 
cause it to be installed on boot-up. Once 
you start using this utility, you will never 
delete it from your AUTOEXEC file. 

The pair of programs SQ.COM and 
USQ.COM are very helpful if you are short 
on disk space. With these programs, 
most text files can be squeezed to about 
half of their unsqueezed size. SQ.COM 
squeezes and USQ.COM unsqueezes. 

SPOOL2. BIN is a device driver which can 
be installed by including it as a line in the 
CONFIG.SYS file. It allows output to the 
printer to go to a memory buffer; printing 
will take place as a background operation, 
while you get your computer back for 
whatever else you want to do. SPC.COM 
reports the status of the buffer and allows 
print cancellation. 

I would guess that during the past sev¬ 
eral years I have downloaded over a 
hundred programs from the HUG SIG. 
There are a number of good software 
packages available to assist in download¬ 
ing binary files (i.e., .COM, .EXE, or 
squeezed files). 

I use a product from Hilgraeve, Inc., 
called Access. Binary files are transferred 
in blocks using the XMODEM handshak¬ 


ing protocol (CTRL-S to stop, CTRL-Q to re¬ 
sume transmission). Each block is 128 
bytes long, and the Access software 
checks to ensure that each block has been 
properly downloaded. If it has not been 
properly downloaded, Access will auto¬ 
matically go back to get the faulty block. 

This means that you don’t have to wait 
until the end of an hour-long download to 
find out that things went wrong. 

I understand that Hilgraeve has now 
come out with a new version of Access 
that is menu driven and has a host of new 
features. This new version is known as 
Hyper Access. (I hope to review it in a fu¬ 
ture Z100 Notebook.) 

The BSE editor and the 
Programmers Utility Pack 

The MS-DOS version 2 Programmer s 
Utility Pack contains what may be one of 
the best programming editors on the 
market anywhere: BSE. This editor is not 
too well known, and I fear some people 
may be afraid of it because it has a few 
bugs that will cause a system crash if the 
user is not careful. Apart from these bugs, 
BSE is something that anybody writing 
programs should explore. 

The main feature of this editor is that it 
is fast. It can quickly scroll the screen, 
search, or access the disk. Cutting and 
pasting a group of files becomes simple 
because you can have many files open at 
once and can move text sections from one 
file to another easily. BSE allows up to 26 


text buffers to contain text sections that 
are being moved from place to place. It 
also allows you up to 26 macro commands 
to hold multiple commands. This is a 
powerful editor. 

What about the bugs? 

No question about it, BSE has bugs. 
There are two that can cause problems. 

First, you must not use BSE’s Word 
Processing mode. If you attempt to do 
word wrap and a paragraph exceeds 
about 250 characters, BSE will lock up the 
system, requiring a reboot. I recommend 
that you use BSE only for programming; 
don’t try to do any fancy word processing. 

Another fatal bug comes if you change 
disks without telling BSE that you are 
doing so. 

If a file is open on BSE and you change 
the disk in the default drive, a subsequent 
attempt to write the file to the disk will 
mess up the new disk beyond repair. The 
directory is ruined. 

I once wrote Zenith Data Systems a 
note about these bugs, and they wrote 
back saying they knew of the bugs but had 
not produced a fixed version of BSE. 

All in all, if you have BSE, don’t look any 
further for a good programming editor. It 
has served me well for over a year now; it 
has saved me a great deal of time when 
compared to other editors that I have 
used in the past. 

The Programmer’s Utility Pack is a su¬ 
perb collection including: technical infor¬ 
mation on the MS-DOS operating sys- 


ZIO-MATE-IOO KIT 

Analog-Digital/Digital-Analog/Digital TTL 
Input/Output Board-Kit for 
the Z-100 series computer 

For data acquisition, instrument or process control , 
robotics , or any application involving analog/ 
digital interface. Field proven for over six years as 
an integral component of our LABMATE-V system, 
now offered as a plug-in kit, 

because you asked for it!!! 

• 8 multiplexed single ended analog inputs, each 

with programmable gain and 12 bit resolution. 

• 2 latched analog outputs-10 bit resolution. 

• 24 TTL digital inputs 

• 16 TTL digital outputs 

The kit contains everything you need to convert 
your Z-100 into a data acquisition/control system: 
the ZIO board, cables, rear panel hardware and 
connectors, plus software and instruction manual. 

Call or write for more details 
or send your order with $975.00 to: 



385 STATE STREET, NORTH HAVEN, CONNECTICUT 06473 
(203) 281-0122 
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mNSI- CONSOLE 

The Integrated Console Utility™ 

All the little things IBM forgot! 
for IBM— PC, XT, AT & clones. 


• 1.2 to 3.0 times faster DOS & BIOS 
screen writing 

• more escape sequences than ANSI.SYS 

• usable in any language 

• scroll recall facility 

• compatibility w/PC & AT software 

• full EGA support 

• 255 character typeahead buffer 

• increase key repeat rate 

• no scroll blink for some adaptors 

• VT 100/52 emulation 

• auto dual screen disable 

• keyboard induced breakpoints 

• window support 

• support for 50 line display 

• many many more little features 


trrv 


I Fast ANSI Console Driver >OOV 


400p Manual (w/slip case) & disk $75, or just 
Shareware disk $25. As described in /*C - H orht 
February 86, pg. 282 and in Lotus June 85, pg. 8. 

HERSEY MICRO CONSULTING, INC. 
Box 8276F, Ann Arbor, MI 48107 
(313) 994-3259 x494 V1SA/MC 
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SWEEP UTILITY 

ZDOS/MS-DOS version of the CP/M file 
utility for Z100 and Z100-PC computers 

Also on the same disk—various popular ZDOS and 
MS-DOS public domain programs including a disk 
directory utility, file erase utility, and a snazzy arcade- 
style game for Z100-PC computers. 

Only $20! 

*** Hardware too! *** 

We are Cook’s Computer Programming, a full-line 
Zenith Data Systems dealer. Our special price for a 
Z148-PC, 2 disk drives, 640K internal memory and 
amber monitor—call for latest price. Full dealer con¬ 
sultation included. 


We are also dealers for The Software Toolworks. Get 
their reknowned C compiler for ZDOS/MS-DOS from 
Cook’s for only $39, with optional math package for 
only $59. We pay shipping! 


Sweep utility disk only $20—please include shipping 
address with check. And send for our free catalog list¬ 
ing all of Cook’s public domain disks. 


Cook’s Computer Programming 
302 Little Brick 

Cameron, MO 64429 _ 

(816) 632-6098 
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INTELIIBURNER 

EPROM-EE PROM-MICROCOMPUTER PROGRAMMER 

UNIVERSAL PROGRAMMING CAPABILITIES 

AT AN AFFORDABLE PRICE 

• Ultra Fast Programming - 2716’s in 16 Seconds 

• Programs & Verifies 8K thru 256K Single Voltage EPROMs 

• Erases, Programs & Verifies 2815, 2816 & 2817 EEPROMs 

. Programs & Verifies 8748 and 8751 Series MICROCOMPUTERS* 

• Programming Characteristics Selected by Convenient 

Personality Jumper Plug (DIP Header) 

• Program, Verify, Status, & Diagnostic Display with Tricolor LED 
. Serial Interface — 3, 4, or 5 wire — 1200 to 19200 Baud 

. Supports ACK/NAK, XON/XOFF and READY/BUSY Protocols 

NO SPECIAL SOFTWARE REQUIRED. Transfer disk files (Intel Hex or Motorola’S’Format) 
to EPROM with your system’s line printer or modem software. Transfer EPROM contents 
to disk file with your system’s modem software. Or use the supplied software ** to transfer 
any binary or ASCII file to/from EPROM. 


PROGRAMS: 

2758 2716 27128 2815 8741*8748* 

2516 2732 27128A 2816 8742*8749* 

2532 2732A 27256 2817 X2212* 8751* 

2564 2764 68764 27C Series 8755* 

’Requires low cost personality adapter 

SOFTWARE AVAILABLE FOR: * 

CP/M systems on 8” SSSD - many 5V4 formats 

TRS80 Model I & III TRSDOS - NEW! TRSDOS 6.X 

Heath H8/H89 HDOS & CP/M 

ZENITH Z90 & Z100 CP/M - Z100 ZDOS - Z150 

KAYPRO II/IV/10/16/286/2000 

IBM PC, PC/XT, AT - many MS DOS systems 


IntelliBurner Programmer with Software $ 299.00 

Stand-Alone RAM OPTION with 64K Bit RAM 
(Expandable to 256KBit) 89.00 

RS232 Interconnect Cable 12.00 

IntelliBurner PC Boards, EPROM, Plans & Software 99.00 

Low Cost “ Dum Burner” serial program¬ 
mers harness the power of your personal 
computer with the supplied software for full 
programming capabilities: 

DumBumer II Programmer for 28 Pin and 
24 Pin EPROMs and EEPROMs (with Software) $ 199.00 

DumBumer II Bare PC Board, Plans & Software 59.00 

16K/32KDumBumerfor24 Pin EPROMs(with Software) 149.00 
16K/32K DumBumer PC Board, Plans & Software 39.00 

Add $3 Shipping & handling. ($2 Bare Boards), CO.D.'s accepted; Foreign Orders add required postage. Specify Environment and Media Requirements 
H8,H89.Z100are” Heath/Zenith; CP/M is " Digital Research. TRS-80 is " Tandy Corp ; IBM-PC, PC/XT, AT are ” IBM; MS-DOS is” Microsoft 
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'USTOM ELECTRONICS 


1551 Sandra Drive 
Boulder City, Nevada 89005 
PHONE (702) 293-7426 


I I ! NOW SHIPPING with ALL BURNERS ! ! 

I TOOLKIT Software for Editing EPROM Information, 
■ Plus HEX/MOTOROLA ’S’/Binary File 
e Conversion Utilities 

I. 

I Ultra Violet Products EPROM Erasers 

I Model DE-4 - Holds 8 EPROMS - Special Prices 


For the Z-151 


WILDFIRE 
IS COMING! 



Wildfire is the speed 
mod for the Z-151 /161 


it’s more than just a 
crystal change 

actually increases 
processor efficiency 


Software Wizardry, Inc. 
1106 First Capitol Drive 
St. Charles, MO 63301 
(314) 946-1968 
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VAX/PC Users 


DECkHAND™ Utilities 

MS-DOS Utilities with VAX/PDP-11 switch pro¬ 
cessing, DIR, COPY, DELETE, RENAME, TYPE 
with extended wildcards, full DATE processing, 
attribute processing, query, backup and more. 

$ 69.00 

ZSTEMpc™-VT 100 Emulator 

High performance COLOR VT100/102. Double 
high/wide, smooth scrolling or ISO and attribute 
mapped color. DOS calls, programmable HELP 
facility, phone directory. XMODEM and KERMIT, 
softkey/MACROS. $150.00 

ZSTEMpc™-4014 Emulator 

Add-on option for ZSTEMpc-VTIOO. Interactive 
zoom and pan. Save/recall images to/from disk. 
Keypad and Mouse support. Printer/plotter 
support. $ 99.00 


Z-100 PC Memory 
Expansion 

Z-151/Z-161 Users 

Use 256K bit memory chips on the 
original memory board. Extend the 
memory to 640K or 704K bytes with 
ZPAL-2 Decoder $ 38.00 

Z-138/Z-148 Users 

Extend your system to 768K bytes 
with 3 banks of 256K bit memory 
chips and ZPAL-148 decoder. 

704K contiguous + 64K separate 
or 

640K contiguous + 128K separate 
ZPAL-148 Decoder $ 36.00 

Z-158 Users 

Extend your system to 768K bytes 
with 3 banks of 256K bit memory 
chips and ZPAL-158 decoder. 

704K contiguous + 64K separate 
or 

640K contiguous + 128K separate 
ZPAL-158 Decoder $ 36.00 


Call today: VISA and MasterCard accepted 
Quantity and dealer discounts available 
30 day money back guarantee 
AIR MAIL POSTAGE included for US & Canada 
KEA Systems Ltd. 

2150 West Broadway, Suite 412 
Vancouver, B. C. CANADA V6K 4L9 
Technical Support (604) 732-7411 
TELEX 04-352848 VCR 
Order desk (800) 663-8702 Toll Free 

Trademarks IBM PCjr,XT,AT - IBM Corporation, VT100, PDP DEC, VAX - Digital Equipment Corp. ZSTEMpc - KEA Systems Ltd. 
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Investors 

Tired of Buying High and Selling Low? 

Let the 

Stock-Trends 
Moving Average System 


Help You Find the Trends and Identify the Buy/Sell Points! 

•NEW FROM JLV 
STOCK TRENDS DATA ENTRY SYSTEM 


• MAINTAINS RECORDS OF STOCK PRICES 

• PLOTS MOVING AVERAGES VS STOCK 
PRICES 

• LETS YOU EASILY CHANGE THE MOVING 
AVERAGE VALUE TO OPTIMIZE YOUR 
RESULTS 

• MAINTAINS A COMPLETE RECORD OF 
YOUR STOCK TRANSACTIONS 

HARDWARE: Z-100, Z-150, IBM-PC, H/Z 

89/90 WITH 48K RAM, OR 
KAYPRO 2 

SOFTWARE: CP/M, MS-DOS, ZDOS. SPECIFY 
HARD/SOFT SECTOR 5Vi ". 


• ENTERS HISTORICAL AND CURRENT 
STOCK PRICE DATA OBTAINED FROM 
COMPU-SERVE DIRECTLY INTO THE 
STOCK TRENDS MOVING AVERAGE 
SYSTEM 

• FAST - ACCURATE - EASY TO USE 

Only $19.95 or save $ 5 00 by 
ordering both systems for $54.95 


USER FRIENDLY WITH FULL DOCUMENTATION $39.95 


TRY BEFORE YOU BUY — DEMO DISK $14.95, 
$5.00 REFUNDABLE ON ORDER OF EITHER SYSTEM 


‘VIRGINIA RESIDENTS ADD 4% SALES TAX 

JLV ENTERPRISES, INC. 

BOX 509 

GARRISONVILLE, VA 22463 

(703) 752-1333/659-3174 
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tem; a Macro Assembler, MASM; the BSE 
editor; and a set of utilities for inclusion 
with the MS-DOS transient commands. 
The utilities include TREECOPY, which 
allows a complete tree of directories to be 
copied from one disk to another. 

MS-DOS tricks 

1. Condor and the MAP command. If 
you use Condor and a hard disk, you may 
have run into a problem where Condor 
automatically looks for the Condor com¬ 
mand files on drive A: rather than on an¬ 
other drive where they may actually be 
stored. I have seen this problem cause a 
large amount of confusion in the 
past—enough so that people felt Condor 
could not be used with a hard disk. 

There are two ways to fix this problem. 
First, there is the Condor command SET 
MASTER. At the Condor prompt, this 
command may be used as follows: 

SET MASTER E: 

where E: is the hard-disk partition con¬ 
taining the Condor files. 

The other way to solve the problem is 
to use the MS-DOS MAP command prior 
to running Condor. This is done as 
follows: 

MAP A:4 

Drive E: would now be renamed as drive 
A:. (This process is explained in chapter 
11 of the MS-DOS version 2 manual, and 
chapter 9 of the Z-DOS manual.) 

The command syntax is: 

MAP <new name>:<unit number> 

The new name is an appropriate drive 
letter, A through H. The unit number is a 
number chosen from the normal boot-up 
configuration in which A: is 0, B: is 1, C: is 
2, D: is 3, E: is 4, F: is 5, G: is 6, and H: is 7. 

The command MAP, run without 
arguments, will restore the boot-up con¬ 
figuration of drive names and unit 
numbers. 

2. Calling batch files from batch files. 
Is it possible to call a batch file of 
commands as if it were a subroutine? That 
is, can you call one batch file from another 
and have control return to the first when 
the called batch file terminates? 

Yes, it is possible. At first glance that 
might seem unlikely. Ordinarily, when a 
batch file terminates, all batch operations 
are terminated. You could call a batch file 
from a batch file only as the last line in the 
file. Any command lines following it will 
be ignored. 

As we will see, however, a batch file 
can easily call other batch files as 
subroutines—if we use COMMAND.COM 
to handle part of the job. (Unfortunately, 
this will work only under MS-DOS 2, not 
under Z-DOS.) 

Suppose you are using a multiple-pass 
compiler in which the two passes are 
called COMPl and COMP2. To compile, you 
would usually do the following: 

COMPl myfile 
COMP2 myfile 

These can be placed in a batch 
file, COMP.BAT, which would read as 
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follows: 

COMP1 %1 
COMP2 %1 

To compile, you would now use: 

COMP myfile 

Now you will want to write a batch file 
that calls your batch file, COMP BAT, as a 
subroutine. This “parent” batch file can 
be written to compile several files, as 
follows: 

COMMAND/C COMP myfilel 
COMMAND/C COMP myfile2 
COMMAND/C COMP myfile3 

Each line calls COMMAND once and ex¬ 
ecutes the batch file COMP with the myfile 
argument. When the called COMP batch 
file returns, the parent batch file regains 
control and goes on to the next line. 

COMMAND.COM ordinarily acts as the 
operating system’s command processor. 
But you can use it as a utility to execute a 
given command string. The /C following 
each call on COMMAND tells COMMAND to 
execute the command string which 
follows, and to unload it after the comple¬ 
tion of the call. (Without specifically 
directing it to unload, the files called by 
COMMAND.COM would pile up in memory 
until an out of memory error was 
reached.) 

I find this technique very useful for 
compiling large libraries of small 
routines. 

The Z100 clock 

Increasing the Z 100’s speed from its 
“stock” five megahertz up to eight mega¬ 
hertz is one of the most popular hardware 
changes made to the machine. How is it 
possible, then, that the operating 
system’s time of day will still work 
properly? This question is often asked. 

Moreover, many programs use time as 
an important item. These include simula¬ 
tions, clocks, prompts that wait for a 
specified period of time, and so on. Will 
these still work properly if the machine 
speed is changed from five to eight mega¬ 
hertz? 

Well, it depends on how time was im¬ 
plemented by those who wrote the 
programs. If they simply made a program 
loop that the microprocessor has to grind 
through, the system with the higher 
clock rate will complete the task sooner. 

The secret to good timing is the ZlOO’s 
internal clock. The time of day works fine 
at eight megahertz—so can any other 
properly designed program. 

The Z100 has an 8253 timer chip; it 
causes an interrupt to be activated one 
hundred times per second. The speed of 
the central processing unit does not have 
any impact on how often this clock ticks. 
An interrupt is an event that causes the 
microprocessor to stop what it is doing 
and do something else for a short period 
of time. In the case of the clock, a tick 
causes the 8088 microprocessor to stop 
executing the user program, update the 
time, do anything that the programmer 
has specified for the interrupt (51H) to 


do, then return control to the user 
program. 

The short assembly-language program 
given in Listing 1 is an example of the use 
of this interrupt. When the program is 
run, it will produce a message, a 10- 
second pause, and a final message. If you 
program in assembly language or other 
languages such as C, you should be able 
to use this routine modified for your own 
purposes. 

The H/Z150 and other IBM clones 
have a similar clock interrupt (1CH), but 
it ticks only 16.2 times per second. This is 
less useful than the timer supplied with 
the Z100 because the timing is rougher. 


Suppliers Mentioned 

Heath/Zenith Users’ Group 
Hilltop Road 
Saint Joseph, MI 49085 
616/982-3463 

Hilgraeve, Inc. 

P.O. Box 941 
Monroe, MI 48161 
313/243-0576 

The Software Toolworks 
14478 Glorietta Drive 
Sherman Oaks, CA 91423 
818/986-4885 A 
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W. Locke 


ASSEMBLE AS: 


; USE 1CH FOR THE IBM AND CLONES 
{ USE 16 FOR THE IBM AND CLONES 
PARA PUBLIC 

CS:CODE, DS:CODE, SS:CODE, ES:CODE 
0100H 


MASM Z_TIMER; 

LINK Z_TIMER; 

EXE2BIN Z_TIMER Z_TIMER.COM 

SECONDS = 10 
TIMER_INT = 51H 
TICKER = 100 
CODE SEGMENT 
ASSUME 
ORG 

START: 

;This first block of code finds the old location that the TIMEIL.INT 
;timer used to service and places the address in the last four 
;bytes of our interrupt service routine, timer. 

MOV AH,35H ;This is the call number to get an int vector 

MOV AL,TIMER_INT {This is the Z100 timer interrupt number 

INT 21H 

MOV CS:[TIMCS],ES ;Load old Timer vector in TIMCS and TIMIP 

MOV CS:[TIMIP],BX ;so the interrupt will go where it would have 

;when it finishes our interrupt routine. 

;This block of code installs the new interrupt service routine, timer, 

;in the location for TIMEIL_INT 

MOV AH,25H ;This is the call number to load an int vector 

MOV AL,TIMER_INT ;This is the Z100 timer interrupt number 

MOV DX,OFFSET timer ;This is the offset of our service routine 

INT 21H 

;Print out the Start up message 

MOV AH,0 9H ;Call number to print a message 

MOV DX,OFFSET INTRO_MSG ;Message to be printed 

INT 21H 

{This is the timing loop that times out the SECONDS 
LOOP_TIME: 

;Return the starting value of ticks 
;Has ticks grown larger than 100*seconds? 
;If not keep going around the loop 


MOV BX,ticks 

CMP BX,TICKER*SECONDS 

JL LOOP_TIME 

{Print out the sign off message 
MOV AH,9H 

MOV DX,OFFSET END_MSG 

INT 21H 

{Restore the original vector to the TIMER_INT interrupt location 


{Call number to print a message 
{Message to be printed 


MOV 

MOV 

MOV 

MOV 

INT 

RET 


DX,CS:[TIMIP] {Restore timer 
DS,CS:[TIMCS] 

AH,25H {Call number to load the interrupt vector 

AL,TIMER_INT {Load the TIMER_INT interrupt 

21H 


{This is the actual interrupt service routine 

{When this service routine is called the clock routine sets 
;AX to the number of ticks since the last call on TIMER_INT. Usually 
;AX would be other than one if interrupts had been disabled, 
timer: 

; 65535 Zticks at 100 per second 



ADD 

AX,CS:ticks 


MOV 

CS:ticks,AX 


DB 

0EAH { Far 

TIMIP 

DW 

0 ; CS:! 

TIMCS 

DW 

0 

ticks 

DW 0 


INTRO_MSG db 

07,"The Z100 1 

END_MSG 

db 

07,"That was 

CODE 

ENDS 



END 

START 


Listing 1. A short assembly-language program to demonstrate the use of the ZlOOs 8253 
timer chip to produce program timing independent of CPU speed. 
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Controlled Data Recording Systems Inc. 

Quality Products and Supportforthe Heath/Zenith Community 

New for the H/Z89-90 Computer Users: 

The.Hier RAM 89 Package 

Heath/Zenith 89 and 90 computer users can now get the speed and power of a high capacity 
Ram Drive System at a reasonable price. 

Board 1 has two banks of 256 k chips possible 
for a total of 512 k. Either or both banks are able 
to use 64k chips instead. Board 1 can be used 
by itself, with board 2 added at a later date. 

Board 2 has an additlonai SI 2k, plus it Has a 
real time clock capability, and a SASI interface 
hardware capability. Board 2 piggybacks onto 
board 1. 


The Ram Drive Software(SRAM) allows one or two logical ram drives.The ram drivels) can be located starting anywhere from logical A: 
toO: (standard drives get relocated). SRAM can be set tostart at logical A: and warm boot with ram( no floppy disk accesses needed). 
Ram drive at latches to any of the versions of CP/ M 2 2 bios used in the H/Z89-90. 

GET A FULL MAGABYTE OF RAM FOR YOUR H/ZS9-90 


Board 1 includes hardware manual and ram drive software with no ram: $190.00. Each 256k bank, add $56.00. Board 2 (must have 
board 1With no ram, no Clock,; nb$90,00. Eachifsllk bank, add 



Using the Ram 89 package, standard software 
shows an immense improvement in speed. 
Depending on the software being run, programs 
may execute 10 times faster than when run 
through standard floppies. 

Ram 89 comes as a two card set that plugs into 
the left snd (16k expansi i sid 
computer. No computer modifications required. 
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Patching Away 
the WordStar Wait 

When your fingers are itching for that keyboard , should the muse have to 
wait for the lawyers to finish their business? 


Charles K. Ballinger 


As one of the most popular word 
processors, WordStar has also been a fa¬ 
vorite target for improvements. If it's 
good, why not make it better? 

Well, here is another in the long line of 
patches to WordStar. This one is applica¬ 
ble to WordStar version 3.30 running on 
the Z100 under the Zenith Disk Operat¬ 
ing System (Z-DOS). 

What this patch does is shorten the 
length of time that the Zenith copyright 
warning stays on the screen. The message 
usually stays on the screen about ten 
seconds. The time delay really started 
bothering me when I was in a rush to get 
into WordStar. So, I set out on a quest to 
find where the message was being han¬ 
dled and to see if I could bypass it 
altogether. 

Fortunately for me, MicroPro used to 
provide the assembly-language source 
code for the terminal- and printer-patch 
areas. These are USERl and USER4, respec¬ 
tively. (Originally, the source code was in¬ 
cluded in the WordStar manual; then for a 
while it was carried in MicroPro’s 
“WordStar Customization Notes.” Un¬ 
fortunately, it’s no longer generally availa¬ 
ble. With the increasing flexibility 
of WordStar’s installation program, 
MicroPro feels that users and developers 
have much less need for the source code.) 

I started looking through the assembly- 
language code. In the MicroPro listing 
for WordStar’s USERl area, there is a field 
at location 2A4 hexadecimal that is an in¬ 
itialization routine. 

At this location, there is a JUMP instruc¬ 
tion (E9 hex in the executable code); the 
routine immediately following it (de- 
initialization routine) has only two NOP in¬ 
structions (90 hex) and a RETUrn. 

The JUMP instruction took me to a ta¬ 
ble, which in turn took me to location 
5480. Displaying this area showed me 

Charles K. Ballinger is a microcom¬ 
puter programmer/analyst who 
provides custom programming for busi¬ 
ness in COBOL. He also writes for 
various computer publications. 


nothing but hex zeroes. Not ready to 
regard that as a dead-end, I continued to 
display memory. Finally, I found some 
additional code at location 5580. 

There, I put debug’s Unassemble op¬ 
tion to work. After unassembly, I noticed 
that at location 558E a value was loaded 
into the CX register which was later used 
as a loop control variable. A similar 
situation existed at location 5592. (See 
Listing 1.) 

At last I had found it. It seems that the 
two loops which used these values control 
the length of time the Zenith notice stays 
on the screen. The first one loops nine 
times, the second one loops 65,535 
(FFFF hex) times. You can get a fair delay 
from that! 

At first, I just changed these loops to 
NOPs. Everything worked fine, sort 
of—the only problem was that now none 
of the cursor-control keys would function! 

After various attempts to bypass the 
display entirely, I came to the conclusion 


that the routine also initialized the spe¬ 
cial-function keys; for some reason, the 
code had to be executed. 

What I did then was alter the locations 
at 558E and 5592 to reduce the loop 
counts from FFFF hex and nine to just 
one in both cases. This allows the warning 
message to be displayed; but it shortens 
the time to about half a second, much 
better than the original ten seconds that 
seemed like days. 

Listing 1 shows you what the code 
looks like prior to any changes being 
made. Listing 2 shows the same location 
after you have made the patches using the 
procedure described below. 

The following procedure will allow you 
to patch your WordStar version 3.30 to 
reduce this display time. 

A caution 

Before beginning the patch, let’s put in 
the customary warning about using 
programs like DEBUG: work only with 


DEBUG version 1.08 



>U 558E 



0A8A:558E B90900 

MOV 

CX,0009 

0A8A:5591 51 

PUSH 

CX 

0A8A:5592 B9FFFF 

MOV 

CX,FFFF 

0A8A:5595 83C201 

ADD 

DX,+01 


Listing 1. At location 558E, a value is loaded into the CX register. This value will later be 
used as a loop control value. A similar situation exists at location 5592. (See Listing 2 for 
the patched version.) 


DEBUG version 1.08 



>U 558E 



0A8A:558E B90100 

MOV 

CX,0001 

0A8A:5591 51 

PUSH 

CX 

0A8A:5592 B90100 

MOV 

CX,0001 

0A8A:5595 83C201 

ADD 

DX,+01 


Listing 2. The locations shown in Listing 1, as patched to shorten the time the Zenith 
copyright notice stays on screen. 
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disks you can afford to mess up. 

DEBUG will let you modify a file in any 
way you want. If you erase essential code, 
it’s erased; if you put in the wrong code, 
the program may not (probably won’t) run 
correctly (or at all). 

Most of the time, you’ll ruin only the 
program you’re patching. But it’s not im¬ 
possible for your changes to affect the op¬ 
erating system, also. It’s particularly 
risky with a word processor, which has to 
interact with the operating system a lot, 
and write to disk a lot. 

So, obviously, your copy of WordStar 
should be on a disk that has no 
irreplaceable data or programs on it. 
Equally, though, your operating system 
disk should also be expendable. 

You can’t harm the physical disk itself, 
of course, nor the computer. The worst 
that will happen is that you’ll corrupt the 
disks and have to reformat them. (So long 
as their content is all replaceable, crash¬ 
ing disks can be quite educational— 
even fun!) 

The procedure 

Be sure you have a backup copy of 
WordStar; do not perform this procedure 
using your original WordStar or system 
diskettes. 

At the A> prompt, load DEBUG with the 
following command: 

DEBUG WS.COM <RETURN> 


This will load DEBUG and the WordStar 
.COM file. 

Verify that your version of WordStar is 
the same as mine. At the DEBUG prompt 
(-), enter the following command to Dis¬ 
play the 128 bytes of WS.COM beginning 
at location 558E: 

D 558E <RETURN> 

So long as their 
content is all 
replaceable, crashing 
disks can be quite 
educational. 

The beginning of your display should 
look something like what follows: 
XXXX:558E B9 09 00 51 B9 FF FF 83 C2 0183 EA 01 

The first four digits (xxxx) will be dif¬ 
ferent from one machine to another, 
depending upon how much memory is in 
your system; they have no bearing on the 
following instructions. 

(MicroPro has stayed very consistent 
with its locations; so, there should be no 
problem in implementing these patches.) 

If you have the correct version, you can 
then change the first three hexademical 
characters (B9 09 00— MOV CX,0009) to re¬ 


duce the count to just one (B9 01 00). 

To change the code, you could use the 
Enter command to put in the new values 
one after another at each individual loca¬ 
tion, showing you the old values as you go 
along. I chose to use the Fill command, 
which let me put them in as a single list. 

At the prompt, use the Fill command to 
load the three bytes beginning at 558E 
with the series B9 01 00: 

F 558E L3 B9 01 00 <RETURN > 

This will reduce the timing loop to a 
count of one. 

Now you can change the second loop 
(B9 FF FF). Enter the following com¬ 
mand at the DEBUG prompt: 

F 5592 L3 B9 01 00 <RETURN> 

This alters the second loop to a count of 
one also. 

Now enter DEBUG’s write command: 

W <RETURN> 

You should see a message displayed in¬ 
dicating it is writing 7,341 bytes, the size 
of WS.COM. 

Now exit DEBUG by entering the Quit 
command: 

Q <RETURN> 

Now load WordStar and see if you no¬ 
tice any improvement in the time it takes 
to get to the actual WordStar Main Menu 
screen. 

You should now have a very fast initial 
log-on and not be bothered with the time 
lag imposed by the Zenith message. A 


ZOOM 

Z-100 emulator for Z-150/IBM PC Runs 
many Z-100 programs on PC, including 
Wordstar (tm Micropro), dBase (tm 
Ashton-Tate), ZBASIC Compiler (tm 
Microsoft), Z-100 Microsoft FORTRAN, 
and others. Character graphics work, 
bit graphics do not. $ 49.95 Dpd. 

Z-UTIL 

For Z-100. Includes SCREEN, dump for 
Epson, Star, C. Itoh, NEC 8023, MPI, 
Microline printers; RUNPC, PC emulator 
which allows many PC programs to run 
on the Z-100; TP, Computer-typewriter 
program for memos, etc. $35.00 ppd. 

RD 

Ram Driver for MSD0S/PCD0S. Use extra 
memory as a disk. Select any memory 
drive size in your CONFIG.SYS file. 
10K-512K size. $20.00 ppd. 

UPC 

User Programmable Character drivers 
for H/Z-89/90. For HD0S or Heath CPM 
(specify) with Epson, Star, MPI, C. 
Itoh 8510, NEC 8023, Microline printer 
(specify). Prints H/Z graphics and 
inverse on your printer. With 
character set generator. $25.00 ppd. 



Double Sided, Double Density; Hub 
Rings, Write tabs, Rainbow labels. 
Specify Hard or Soft Sector. 

Cases 

Translucent plastic case holds 10 
disks. $ 3.00 each. Cardboard mailers 
hold one disk; 55 c each. 

Ribbons 

"Zip-Pack" Refills with Gloves 
#7201 Epson MX/RX/FX; MPI $ 3.00 
#7202 NEC-8023,CItoh 8510 $ 2.50 
Cartridges and Ribbon Spools 

#7203 Epson MX/FX/RX-80 $ 7.50 
#7206 Epson MX/FX/RX-100 $ 9.00 
#7204 NEC-8023,CItoh 8510 $ 6.00 
#7205 Star SG/Gemini/Oki $ 2.50 
#7207 Diablo Multistrike $ 4.25 


LINDLEY SYSTEMS - 21 Hancock St. 
Bedford, MA 01730 (617) 275-6821 
All hardware orders under $50, 
add $2.00 shipping and handling. 
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PIICEON ANNOUNCES AVAILABILITY OF ITS NEW 1-MEGABYTE 
DYNAMIC RAM MEMORY BOARD, SUPERAM™ MODEL SR1024/ZD 
FOR ZENITH Z-100 & HEATH H-100 MICROCOMPUTERS 

This new 1MB SUPERAM Memory Board operates with both 8085 and 8088 CPU’s with fast 
access times. Piiceon offers the same standard 1-year warranty for this board as for its time-proven 
256KB memory board. 

And, check these new low, low suggested retail prices... 

SR50A/ZD, 256KB — $395.00 
SRI 024/ZD, 1MB — $985.00 

Contact your Heath or Zenith Dealer for full details on these and other Piiceon SUPERAM Memory 
products — call today! 

All you need to remember is... Piiceon. 

2114 Ringwood Avenue 
San Jose, California 
408/946-8030 

SUPERAM is a Trademark of Piiceon, Inc. 
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Wondering how many issues 
are left on your subscription? 


0.00 


2235 iSEP 57 —>25 


The rightmost number in the top 
row of your address label 
indicates the last issue on your 
subscription. In the sample above, 
the last issue number is 25, 
indicating that the subscription 
ends with the November- 
December 1986 issue of Sextant. 


Still Supporting 
the Z-100 Systems: 

Gemini Board $525. 

8" floppy disk drive $250. 


Software: 

Attorney Time & Billing 
Accounting Modules 
Church Management 
Construction Management 
Job Cost 

Point of Sale Package 
Realty Office Management 
Stable and Breeding 


(limited 
$ 500. stock) 
$ 500. each 
$ 950. 

$ 2000 . 

$1500. 

$ 895. 

$2600. 

$2000. and up 


ZW-151-52 320K, 10MB hard disk, $2695. 

MS-DOS®, WORD®, 

MULTIPLAN® 

ZVM-1220 Monitor $ 120. 

ZW-200 20MB, 512K, 1-360K floppy $3995. 

Z-171 2 drive, 256K $1999. 

MS-DOS, WORD and MULTIPLAN are registered trademarks of Microsoft. 


Call now for current prices on New Z-148 and Z-158. 


# computer 4|» 
grove me W 

5223 MAIN ST., DOWNERS GROVE, IL 60515 


(312) 968-0330 
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If You Have a Zenith Computer, 
Don’t Buy a Sperry Terminal 


Emulate Any Sperry Terminal 

With the Chi Sperry/UTS Emulator, your Zenith 
computer can completely replace the Sperry UTS 40, 
20, 400, Uniscope 200 or 100 terminals. With the 
Chi Emulator for the Zenith Z-100 computer (or 
the version for the IBM compatibles), you don’t need 
a separate expensive terminal for each application. 
You save room on your desk and you save your 
budget, too. 



The Chi Sperry/UTS Emulator allows your Z-100 to 
emulate the whole family of Sperry terminals. There 
is also a version for IBM compatible computers. 


On the Contract 

Getting a Chi Emulator for your computer is easy. 
Just call Chi and order the version you need. For 
the military, order from Contract F19630-83-D-0005, 
CLIN 0046AB, Model CC-463-1 Sperry UTS 40 
Emulator for the Zenith Z-100, or order from 
Contract F19630-84-D-0009, CLIN 0025AE, 

Model CC-5063-1 Sperry UTS 40 Emulator option 
for the Tempest PC computer. 

More Than Just Compatible 

Transfer files back and forth between your Zenith 
computer and Sperry mainframe, use your own 
specially developed software to access the emulator 
for secure applications, or change the terminal type 
for different applications. You can do all of this and 
much more with the Chi Emulator. 

Install, Configure, Emulate 

Plug the Chi Emulator board into an open slot, 
enter a few simple Control Page commands to 
configure the type of terminal, and you are ready to 
begin productive use of your computer as a terminal. 

Order Now 

If you need a Sperry terminal, order the Chi 
Sperry/UTS Emulator instead. For just a few dollars, 
you will get full Sperry compatibility, access to your 
Zenith computer, more room on your desk, and 
greater productivity. There is even a version for IBM 
compatible computers. Order your Chi Emulator now 


Chi 

WE RESPOND. 


26055 Emery Road, Cleveland, Ohio 44128 
Telex: WUTCO TLX1 53-5737 Telephone: (216) 831-2622 

Circle #104 on Reader Service Card 

IBM is a registered trademark of International Business Machines Corporation. 

Sperry and Uniscope are registered trademarks of Sperry Corporation. Zenith is a registered trademark of Zenith Data Systems Corporation. 
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C Notes 


Joseph Katz 


Making Z150 graphics 
screens with EDLIN 

Using a Radio Shack printer 
with your Zenith system 

Emit( )—a macro to output 
one unformatted line 

Mix C notes 

DeSmet C notes 

C Users’ Group notes 

C book notes 

After you say “ Hello ...” 

Part 3. filtering high-order 
bits 

Part 4. WSTOASC 1: no-frills 
WordStar to ASCII 


Making Z150 graphics screens with 

EDLIN 

The cheap and easy way to do graphics 
screens for a Z150 is with EDLIN, the 
simple line editor included with the 
Microsoft Disk Operating System (MS- 
DOS). Unlike more sophisticated full¬ 
screen editors such as WordStar, EDLIN 
lets you control all eight bits in a byte. 
This allows for manipulation of graphics 
characters. You can, therefore, produce 
each line in the graphics screen as a line 
of text. When the effect is what you want, 
you simply put each line in a printf () or 
puts( ) statement. That’s a lot easier than 
having to code each character in the 
screen individually and blindly. 

Let’s look for a moment at the usual 
way: coding characters individually. Say 
you want to do a fancy frame around some 
text, perhaps for an opening screen in a 
program. You want pizazz. 

You start by planning the height, 
depth, and width of the frame on paper. 
First, get all coordinates plotted perfect¬ 
ly. Then locate precisely where the text 
goes. Next, plan the routines to output 
the codes—hexadecimal, decimal, or 
octal—for each character. 

Then get into your favorite editor and 
start writing. Allow plenty of time for 
debugging, because this tedious work 
makes error a bountiful byproduct. I 
know I can make lots of mistakes without 
even half trying. 

So, of course, I do screens the lazy way, 
entering them directly into a file with 
EDLIN. If it’s something complex, I rough 
it out with an easier editor, such as 
WordStar in the non-document mode. 
The text gets laid down first so I can cen¬ 
ter or otherwise fiddle positions. Then I 
mark the rules and borders using ordi¬ 
nary symbols— perhaps for corners, 

for horizontal rules, “ | ” for vertical 
rules, and “ + ” for crossbars at junctions. 

When that equivalent of an artist’s 
sketch is done, I save the file, exit my 
good editor, and load the sketch into 
EDLIN. Say the screen segment of the 
program is a module called SCREEN.C; the 
command would be EDLIN SCREEN.C. (I 
won’t say anything more about the EDLIN 
commands; you’re on your own with the 
manuals from here on. Read Chapter 12 
of the manual for MS-DOS version 2.) 

What I do in EDLIN now is edit any line 
that is supposed to contain a graphics 
character. This time, however, I use the 
ALT key and the numeric keypad to re¬ 
place my ASCII characters—the ones I 
used to rough out the graphics—with 


codes for the graphics characters I want 
there. 

Here we pause a moment to spend a lot 
of space on what ought to be a simple 
point. You’ll need a chart of the codes and 
the graphics characters they produce, of 
course, but don’t expect to find them in 
your MS-DOS manual. Why not? Be¬ 
cause they’re not there. You can find 
them on page 7.5 of the Programmers 
Reference Manual (TM-150) for the Z150, 
if you’ve bought it. But, alas and con- 
sarnit, that chart gives the codes in 
hexadecimal and, with EDLIN, you need 
to enter them in decimal . So, you could 
spread out a hexadecimal/decimal con¬ 
version chart next to the ZDS manual, 
or—I hate to say this—one of the Techni¬ 
cal Reference manuals for the IBM PC 
(part number 6322507) or XT (6322508). 
They sort of show the characters and give 
the decimal codes needed to produce 
them. 

I think you’d do better, though, to 
spend the money on a copy of a “desktop” 
utility program such as Genie. For $49.95 
you get a useful program, including an 
electronic ASCII chart that shows the 
characters and the codes—decimal and 
hexadecimal—to generate them. 

However you get the codes, you write 
them in EDLIN by holding down the ALT 
key while you type the three decimal 
digits in the code for each graphics char¬ 
acter You won’t see the character itself 
until you release the ALT key. Remember: 
hold the ALT key down throughout the en¬ 
try of all three digits; release the ALT key 
after the third digit; then repeat the 
process just that way for each code. 
Should you need to type a text character, 
use the regular keyboard and don’t 
depress the ALT key. 

If you want a foreign-language symbol 
(such as the British pound sign), enter the 
code for it (in this case, decimal 161) with 
the ALT key depressed. 

You’ll see your screen take shape. 
When it’s finished, exit EDLIN —being 
sure to save the file! 

If you return to your main editor for 
editing the program, make absolutely 
certain you dont touch the graphics 
characters: you’ll unset their high-order 
bits and ASCIIfy them. Don’t be fooled 
by what looks like a muddle of ASCII 
characters where once were the graphics 
you labored to produce. If you don’t 
touch them, they’ll remain graphics 
characters—unless your editor automati¬ 
cally unsets high-order bits in files that 
pass through it. (BSE, the editor included 
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printf("ZDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD?"); 


Figure 1. The ASCII counterparts of graphics characters to produce a rule with corners. 


in the MS-DOS Programmers Utility 
Pack, does that. WordStar in non¬ 
document mode doesn’t.) 

If you’ve done everything properly, 
you might produce a statement that looks 
like Figure 1. It nevertheless will print a 
graphics rule with corners. 

But before you compile the program, 
read your compiler’s manual to see if you 
must do something special to process a 
program with graphics characters. Com¬ 
puter Innovations’ Optimizing C86, for 
example, requires the “-e” switch with 
pass 1 of the compiler, CC1. Otherwise, 
you’ll get plain ASCII characters. 

This procedure is one of many things 
harder to explain than to demonstrate. Sit 
at your computer with this article, EDLIN, 
and the necessary graphics references, 
and noodle around a bit. You’ll be 
delighted, I think. 


Using a Radio Shack printer with 
your Zenith system 

There are times when you need to send 
a setup code to change some default con¬ 
dition in a peripheral before using it. 
Printers, for example, usually have 
defaults for type style and inter- and in- 
tralinear spacing. Once you understand 
the defaults, it ought to be an easy matter 
to get control codes from the printer’s 
manual in order to change those defaults. 
With those codes in hand, it’s even 
simpler to whip up a C program that 
sends them in the right direction. 

Remember: I’m talking about a setup 
program, not a device driver. The 
program does not reside in RAM, con¬ 
tinuously interpreting for the device; the 
program simply sends configuration 
codes to the device in order to initialize it 
appropriately for your application. When 


you invoke the setup program, it sends a 
few codes out through the appropriate 
port and exits. Even though a setup 
program usually takes little work, the 
work it does is often essential. 

As an example, look at SETUP. C in List¬ 
ing 1. All it will do now is send two bytes 
to the printer to set it up for proper print¬ 
ing. Those bytes are ESC and NAK (OxlB 
and 0x15, respectively, with the Ox prefix 
to indicate hexadecimal). But if you are 
trying to use a Radio Shack printer with a 
Heath/Zenith computer, SETUP can save 
your sanity, and probably some money 
besides. I’ve seen many people waste 
both in that circumstance. A few wound 
up junking a perfectly good Radio Shack 
Daisy Wheel Printer II on the grounds 
that “the #$%☆ double spaces all the 
time.” 

That’s not true. It only double spaces 
when the software tells it to do so, and 
only when the software thinks it’s telling 
the DWII (which is a nicer name for the 
printer than “the #$%☆”) to single space. 
When the software says “double space,” 
the DWII quadruple spaces—and so on. 
In other words, the DWII does twice the 
interlinear spacing that the software 
requires. 

I’m not being a wiseacre: if you don’t 
see the real pattern to the printer’s be¬ 
havior, you won’t understand the real 
problem, and you won’t see that the real 
solution is a simple setup program like 
DWII. Once you see that pattern, howev¬ 
er, you can jump from the fact that the 
printer behaves “properly” with Radio 
Shack software to the conclusion that the 
DWII ROM must be giving some sort of 
non-standard response to a document’s 
line endings. 

There is more than one convention for 
signalling an end-of-line condition to 
printers. Most commonly it is two sepa¬ 
rate ASCII bytes: CR (OxOD) and LF 
(0x0A). They usually produce two sepa¬ 
rate actions in the printer, one a horizon¬ 
tal motion and the other a vertical mo¬ 
tion. It is the CR —the carriage return— 
that moves the printer’s carriage (or, in 
most modern printers, the printhead) 
horizontally to the extreme left. The 
LF —the linefeed—moves the platen (or 
roller) vertically up one line. Keep those 
functions in mind when you contemplate 
the behavior of the DWII and most other 
Radio Shack printers, and you’ll realize 
that the printer ROM must be sending 
out a linefeed of its own whenever the 
software sends it a carriage return. Then, 
when the ROM sees the linefeed part of 
the CR-LF pair at the ends of lines, it sends 
out a second linefeed. Voila : double spac¬ 
ing takes place when single spacing is 
requested. Tell the software that you want 


/* 

** SETUP.C — generalized peripheral setup program 

«« 

*« version 1.00 

#« By Joseph Katz for SEXTANT’S "THE C COLUMN" 

it 

«t Currently sets up a Radio Shack DWII printer: 

•« replace each ^define with whatever is needed for 
** your own setup needs 

*/ 

^include <stdio.h> 


/« BANNER: title and credits «/ 

^define BANNER "DWII — printer setup by JOSEPH KATZ" 

/# SETUP: set bytes and functions for the setup string */ 

^define SETUP fputc(0x1B, peripheral), fputc(0x15, peripheral) 

/» DEVICE: holds the alias for the device to be set up «/ 

^define DEVICE "PRN" 

/* BRAND: text identifying the device to the user */ 

^define BRAND "the Radio Shack Daisy Wheel Printer II" 

/* FUNCTION: text telling the user what was accomplished */ 

//define FUNCTION "singlespace." 

FILE ^peripheral; /* general alias: don't change */ 

main() 

printf("%s\n", BANNER); /* show the flag «/ 

peripheral = fopen(DEVICE, "w"); /* open whatever it is for writing «/ 

printf("If it was properly connected and switched on\n"); 

SETUP; /* send the codes */ 

printf("%s has been set up to %s\n", BRAND, FUNCTION); 
fclose(DEVICE); /* close the file */ 

exit(0); /* depart nicely «/ 

} /• end setup.c •/ 


Listing 1. SETUP.C will send two bytes, ESC (IB hex) and NAK (15 hex) to the printer. In 
this case, it will set up a Radio Shack printer so that it does not add a linefeed to every 
carriage return. SETUP can be customized to set up other devices with appropriate codes as 
well. 
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a line double spaced, and it of course will 
send two CR-LF pairs. Then the printer 
ROM generates a pair of linefeeds for the 
pair of carriage returns, passes on the 
software’s linefeeds, and the result is 
quadruple spacing when double spacing 
is requested. 

Why? Because until about the end of 
1984 Radio Shack specified its printers to 
expect only a carriage return as the end- 
of-line marker. That was the convention 
used in Radio Shack’s own software, and 
from the beginning Radio Shack seems to 
have done its best to maintain a captive 
market. Had you tried using a non-Radio 
Shack printer with a Radio Shack com¬ 
puter running Radio Shack software, you 
most likely would have printed all your 
documents on one line—forever. 

But the DWII ROM, like that in most 
Radio Shack printers, will respond to a 
setup string that results in suppressing 
the automatic CR-LF generation. Armed 
with the knowledge I’ve just given you, 
it’s a simple matter to look up the neces¬ 
sary codes in the printer manual. 

Armed, as well, with DWII, it’s no more 
complicated to send the setup string to 
the printer before using it the first time in 
a session. Just turn on the printer and run 
the program. 

Look at the source code and you’ll see I 
wrote it for use as a generalized device 
setup program, which is why I called it 
SETUP.C; I suggest you rename it to 
suggest its function when you customize 
it to set up your own devices. Customiza¬ 
tion is simple because I’ve used C’s flexi¬ 
bility to #define everything. Make what¬ 
ever substitutions are appropriate to your 
situation, operating system, and compil¬ 
er, then compile, link, and run the 
program. It will work as is with every 
compiler and operating system I deal 
with in this column. (See the list in my 
previous column, Sextant #21, March- 
April 1986.) 

Emit ()—a macro to output one 
unformatted line 

Emit( ) is handy when you need to send 
out an unformatted string that does not 
terminate with a newline—that keeps the 
cursor on the same line as the string. The 
C command puts( ) won’t do because it 
automatically adds a newline to the end of 
the string. Printf () will do if you omit the 
format codes, but it is often needlessly 
bulky. 

Compact and easy, emit( ) does just the 
necessary. It’s also a nice demonstration 
of how to use macros in building new 
functions: 

/* 

** output an unformatted string to 
stdout 

V 

emit(s) 
char *s; 

{ 

while(putchar(*s+ +));/* while chars, 
put 'em to stdout */ 

}/* end emit(s) V 
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Improve Program Quality 
Enhance Program Productivity 

Design your programs around . . . 

ASE, the Aspen Systems Subroutine Editor you can call 
from your programs. With ASE you can easily: 

★ Design you own screen layouts for Program Input 

★ Color and/or highlight input fields 

★ Define your own key functions 

★ Convert and edit a wide variety of fields 

★ Update in several windows simultaneously 

ASE includes 2 major subroutines, many minor subroutines 
and install and demonstration programs. Data screen 
layouts described in a single map. 

Price $99 Available MSDOS 1,2,3 

ASP, the Aspen Systems Subroutine Package provides 
functions difficult or unavailable in some higher level 
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speed/ease or smaller memory requirements. 

The ASP Package includes: 

★ 100+ subroutines 

★ A 300 page manual packed with examples 

★ Test, Demonstration and customization source 

Price $ I 30 Available MSDOS 1.2.3. CP/M 

All subroutines are callable from assemblers and Microsoft 
Compilers, easily altered for other compilers, can be used 
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Mix C notes 

At last! I’ve been waiting for a compiler 
with a manual that doesn’t shift responsi¬ 
bility to someone else for instruction on 
the language itself. The manual for Mix C 
is it: about one-quarter of the manual is an 
explicit C tutorial, and even the compiler 
and function references are at least im¬ 
plicit tutorials. This manual may be the 
standard for judging compiler manuals. 
At $39.95, the Mix C package therefore 
deserves serious consideration from any¬ 
one interested in learning or teaching C. 

There are, however, some “features” 
about Mix C to keep in mind. 

The first is a difference in the naming 
of the standard input/output header file 
which most programs invoke. In the Mix 
C compiler it is named STDIO, at least on 
the MS-DOS version I received. Rename 
the file as STDIO. H and the Mix C package 
ought to compile any plain-vanilla C 
program—one that uses no compiler- 
dependent, machine-dependent, or 
system-dependent routines. Certainly, it 
ought to compile any of the programs 
published in this column. 

If you order Mix C, you ought to order 
the assembly-language library at the 
same time. It’s not mentioned in ads I’ve 
seen for Mix C, but there’s an MS-DOS 
version and I assume there’s a CP/M ver¬ 
sion, too. The MS-DOS version is $10, 
which I suppose will be the price for the 
CP/M version, too—if there is one. 

The reason my suggestions address just 
the MS-DOS version is that it’s the only 
one I have. I assume, though, that the 
situation is the same for the CP/M 
version. 

The Mix C compiler is a one-pass com¬ 
piler that produces object files in its own 
format with the extension MIX, instead of 
the Microsoft format with the extension 
OBJ. These MIX files must be linked with 
Mix’s own linker, LINKER.COM; Micro¬ 
soft’s LINK.EXE can’t be used. And Micro¬ 
soft’s MASM.EXE can’t be used to produce 
MIX object files from assembly-language 
source code—at least not directly. 

But you can use assembly language in¬ 
directly, if you own the Mix assembly- 
language library. It includes library files, 
macros, and all the other things you need 
for the assembly-language/Mix-C inter¬ 
face. After assembling the program with 
MASM, you use a program called MIX.COM 
to convert the OBJ file to a MIX file. Then 
you can use LINKER. It’s a klutzy proce¬ 
dure, but it works. So, if you order Mix C, 
do spend the extra money for the assem¬ 
bly-language library. 

DeSmet C notes 

Version 2.5 of DeSmet C (MS-DOS) 
for the IBM Personal Computer has just 
been released. Issue #7 (Fall 1985) of the 
C * newsletter is the latest I’ve received in 
the mail. Of real interest is a DeSmet C 
function to intercept “Abort, Retry, Ig¬ 
nore” messages when accessing a “not 
ready” drive, so the program can handle 
them without aborting. 


I was on the CWare bulletin board (at 
408/720-8197) about five days after its 
official opening. Of course, it will most 
interest MS-DOS users, specifically 
those who use the IBM-PC version of 
DeSmet C on the Z150 series. But the C 
*newsletter offers to start a separate area 
“for software and information unique to” 
any non-IBM-compatible machine if 
someone uploads a configuration file for 
it. I intend to do that for the Z100, 
so—unless something unforeseen inter¬ 
venes—you ought to find a Z100 area on 
the bulletin board by the time you read 
this. 

The bulletin board is open to all callers. 
Call in at 300 to 1200 baud, no parity, 8- 
bit word, 1 stop bit. For responses to tech¬ 
nical questions, you should request “nor¬ 
mal” status from the system opera¬ 
tion—which means you must own a 
CWare product and leave a message con¬ 
taining its serial number. 

C Users’ Group notes 

Latest advisories in the CUG news¬ 
letter (III, 2, September 1985) include an 
announcement that prices on S 1 // dis¬ 
kettes containing volumes in the CUG li¬ 
brary now are $8 (including shipping), 
down from $12. The DeSmet C version 
(MS-DOS) of QE, a programming editor 
with commands like WordStar’s, is on 
volume 157, and the BDS C version 
(CP/M) is on volume 158; Adventure for 
MS-DOS (compiler unspecified) is on 
volume 159; volumes 160 and 161 have 


source code for the examples in Thomas 
Plum’s Learning to Program in C and 
Plum’s and James Brodie’s Efficient C, 
respectively; Mchip80, a math package 
that is supposed to be an alternative to 
The Software Toolworks Mathpak for 
C/80 (CP/M), is on volume 162. 

What most caught my attention in this 
issue of the newsletter was the article by 
Donald Howes on “The ‘Standard’ Li¬ 
brary”—actually notes on adapting code 
for BDS C to other compilers. It’s not 
comprehensive, nor was it meant to be, 
but it’s extremely useful. 

C book notes 

Stephen G. Kochan’s Programming in 
C (Rochelle Park, N.J.: Hayden Book 
Company, 1983) is what I recommend 
whenever anyone asks for a good tutorial 
on the language. It begins where every 
good book ought to (at the beginning, of 
course) and goes forward clearly, sensibly, 
and accurately. The orientation is Unix 
and minicomputers, but—mostly, I 
suspect, because Kochan has the reflexes 
of a fine teacher—not offensively so. At 
any rate, Programming in C can be read 
and worked through at a computer, with 
no other aid except a good editor and 
compiler, and the result should be at least 
a sound introductory knowledge of C 
programming. Afterwards, this book will 
prove a valuable reference tool as well. As 
someone else said, any language would 
gain distinction from a book like 
Kochan’s. 
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174 175 176 177 178 179 

184 185 186 187 188 189 

194 195 196 197 198 199 

204 205 206 207 208 209 
214 215 216 217 218 219 

224 225 226 227 228 229 

234 2^5 236 237 238 239 

244 245 246 247 248 249 

254 255 256 257 258 259 

264 265 266 267 268 269 

274 275 276 277 278 279 

284 285 286 287 288 289 

294 295 296 297 298 299 
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What does not appeal to me in the least 
is a variation of something I chuckled 
about in my January-February column. 
You may recall from then the story about 
how two different people wrote two dif¬ 
ferent books on the same subject with the 
same title ( The C Programmers Hand¬ 
book) for two different divisions of the 
same publishing company. 

The variation now involves essentially 
the same book published twice. It was 
written by the same author and published 
by the same company, with two different 
titles. It’s Advanced C and it’s also C for 
Personal Computers, written by Nerain 
Gehani and published by Computer Sci¬ 
ence Press. 

The essential difference is that Ad¬ 
vanced C is tailored for Unix systems; C 
for Personal Computers, for IBM PCs 
and ATs with the Lattice and Microsoft C 
compilers. Both books have essentially 
the same example programs and much 
the same text, word-processed to look 
custom made. But neither book talks 
about its relationship to the other. Having 
different wrappers, they seem at first 
glance to be completely different books. 
This kind of thing simply does not strike 
me as being fair play—or particularly 
good publishing practice. 

I bought both. I’m sorry I bought 
either. 

After you say “Hello . . part 3: 
filtering high-order bits 

Last time, we considered the concept 
of “software tools”—useful routines, com¬ 
plete in themselves, that can be plugged 
into bigger programs where needed. As 
an example, I gave a simple file-copying 
program, SKELETON.C. But SKELETON is 
more than an academic exercise. Filters 
need an internal mechanism to handle 
file I/O; SKELETON is it. What we do from 
now on is build a function onto our 
skeleton that transforms the bytes passing 
through. That way we turn it into a filter. 
When our needs change, all we do is 
change the transformation function. 

Take a problem people often have with 
WordStar, for example. WordStar has two 
editing modes: “non-document” and 
“document.” The terms are confusing be¬ 
cause they have nothing at all to do with 
whether or not one is producing a 
“document” as opposed to, say, a “letter” 
or a “missive.” How would WordStar 
know anyway, and why would it care? 

What the terms mean, however, are 
easily clarified. If you produce a file in 
non-document mode, it will be straight 
ASCII text: only the least significant—the 
rightmost—seven bits of each byte can be 
“set.” 

A bit is considered “set” when its bina¬ 
ry value is one; if its value is zero, the bit 
is “unset”; there are no other options. 

A byte has eight bits, of which only the 
last seven define ASCII text characters. 
The math, of course, is 2 7 , making 128 
possible combinations. So, if you look at 
an ASCII chart, you’ll see that the 


characters are assigned decimal values 0- 
127. Use DDT or DEBUG to look at a file 
produced with the WordStar non¬ 
document mode, and you’ll find only that 
range—translated to the hexadecimal ra¬ 
dix, making the range 0x00-0x7F. Here, 
for example, are some ASCII characters 
in decimal, hexadecimal, and binary: 


Character 

DEC 

HEX 

Binary 

A @ (NUL) 

0 

00 

00000000 

A 

65 

41 

01000001 

B 

66 

42 

01000010 

C 

67 

43 

01000011 

DELETE 

127 

7F 

01111111 


The first two radixes are for your con¬ 
venience; binary is what your computer 
sees. What it sees when given straight 
ASCII is zero as the leftmost—the high- 
order—bit. And straight ASCII is what 
WordStar’s non-document mode 
produces. 

But the non-document mode does no 
on-screen formatting: there’s no word 
wrap or anything else to put it in the cate¬ 
gory of “What You See Is What You Get.” 
Because we want that in a word processor, 
the document mode of WordStar gives 
more. Unfortunately, what it gives is too 
much for use with any program other than 
WordStar. Document mode sets high- 
order bits according to certain con¬ 
ventions internal to WordStar—on the 
last character before a space, for exam¬ 
ple. So, if you examine with DDT or 
DEBUG a file produced by WordStar in the 
document mode, you’ll find several 
differences from one produced in the 


non-document mode. 

You ought to do that for real. Create a 
specimen file in WordStar’s document 
mode, using every possible formatting 
code for screen and print. Then print the 
document and mark up the printout to re¬ 
flect the codes used. Study the file with 
your system’s debugger, relating what 
you see there to what is in the marked 
printout, and look for patterns. That’s 
what you ought to do as the preliminary to 
constructing any filter. 

One place to look is at the last character 
preceding a space, which WordStar’s 
document mode puts in the decimal 
range 128-255 (0x80-0xFF). Bytes in that 
range have their high-order bits “set”—a 
1 instead of a 0. 

Those high-order bits make document 
mode lovely within WordStar but a bane 
outside it. For example, try compiling a C 
program written in document mode, and 
your compiler will gag. Programs are the 
province of non-document mode. But I 
bet there isn’t one person who uses 
WordStar as a programming editor with¬ 
out fouling up sometimes. Even one revi¬ 
sion of a program with WordStar’s docu¬ 
ment mode will ruin it as source code. 

So, one of the most useful programs to 
a WordStar user who programs is a filter 
that transforms a WordStar document file 
to straight ASCII. It’s the way to decon¬ 
taminate a file. 

That’s useful for non-programmers, 
too. Other word processing programs use 
different formatting schemes. So, you 



SINGLE USER 


MULTI-USER 


L.A.N. 


APPUCATION 


DEVELOPMENT 


DATABASE 


DATAFLEX allows you the 
greatest possible degree of 
freedom in the design and 
creation of application soft¬ 
ware. Whether you need a 
simple mailing list or a com¬ 
plex multi-user, multi-file ac¬ 
counting system, Dataflex 


slashes development time 
and produces powerful pro¬ 
grams that are fast, reliable, 
and easily changed. 

Zeducorp offers Dataflex for 
Zenith personal computers, 
as well as multi-user versions 
for Novell and other local 
area networks. 

Call today for pricing and 
information! 


ZEDUCORP P.O.BOX 68 STIRUNG, NEW JERSEY 07980 (201)755-2262 

Dataflex is a trademark of Data Access Corporation. Your Authorized Dataflex Dealer. 
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»» STRIP.C — unsets high order bits 

«« 


«* By Joseph Katz in SEXTANT' 

«/ 

S "C Notes" 

^include <stdio.h> 

/* compiler dependent */ 

^define EOF -1 

/* compiler dependent */ 

^define NULL 0 

/* compiler dependent */ 

int c; 

/* bytes */ 

FILE *input, ^output, *fopen(); 

main(argc,argv) 
int argc; 
char *argv[]; 

{ 

input=fopen(argv[1],"r"); 

/* accept command args */ 

/* count args */ 

/* array of ptrs to args #/ 

; /* open input */ 

if(input==NULL) { 

/* error? */ 

puts("Can't find the 

input file"); 

exit(1); 

} 

/* error exit if so */ 

output=fopen(argv[2],"w"] 

); /* open output */ 

if(output==NULL) { 

/* error? */ 

puts("Can't make the 

output file"); 

fclose(input); 

/• close for exit */ 

exit(1); 

} 

/* error exit if so */ 

while((c=getc(input))!=E0F) { /* flow control */ 

c&=0x7F; 
putc(c,output); 

} 

fclose(input); 

/* unset high order bits */ 

/* close for exit */ 

fclose(output); 

/* close for exit */ 

exit(0); 

/* good exit •/ 

} /* end main() */ 



Listing 2. STRIP.C will filter a file, clearing any high bits that may have been set. It is based 
on SKELETON.C, given in the author’s previous column. 


may have to unset the high-order bits in 
order to transport a WordStar document 
file to another word processing program. 
Otherwise, some word processors will 
gag, the same way a compiler does. 
(WatchWord doesn’t mind, and can even 
do the unsetting for itself.) 

You’ll likely have to do more, but the 
best way to work in C is to break a 
problem into discrete parts and tackle 
them in sequence. Get one part solved 
before going on to the next. That’s the 
reason we produced SKELETON first, to 
make sure our file-I/O box worked 
properly before building anything into it. 
Now we can make STRIP from it and test 
this program to make sure there are no 
bugs in our stripping function. 

The business takes place within the 
simple while control structure: while 
there are bytes coming from the input 
file, strip any high-order bits and pump 
the worthwhile stuff into the output file. 

After so long a windup, the pitch is 
surprisingly fast. Stripping high-order 
bits is easy in C because of an operator 
called the “logical AND,” represented by 
the symbol When you AND one byte 
with another, a matching process takes 
place between bits that occupy the same 
position in each byte. The result is a re¬ 
placement byte created according to this 
rule: If the corresponding bits in each old 
byte are each 1, the bit at the same posi¬ 
tion in the new byte is 1 also; otherwise, 
it’s 0. 

It happens automatically, if you choose 
just the right byte for ANDing against. 

To see why, look once more at the letter 
“C” in binary, the way the computer sees 
it: 01000011 . Were the high-order bit set 
by WordStar in the document mode, the 
“C” would look like this: 11000011 . We 
want to turn the leftmost 1 into 0. When 
we AND the byte with another byte, if any 
matched bits are both 1, the result is 1; 
otherwise, the result is 0. What we need 
to do, then, is match each byte from the 
WordStar file with a byte that looks like 
this in binary: 01111111. From your look 
at an ASCII chart or the excerpt above, 
you know that we want the DELETE char¬ 
acter. Here’s what happens when we do 
the match: 

AND 

DELETE character 01111111 
high-order “C” 11000011 


ASCII “C” 01000011 

The code to do that in the C program¬ 
ming language is absolutely elegant: c & = 
0x7 F. To make the function strip, copy 
SKELETON.C into a file strip.C. Then add 
the above line right after the flow control 
statement in the new file. Now you have 
STRIP. C, as shown in Listing 2. 

Now test STRIP on your specimen 
WordStar document file, making sure to 
use a different name for the output file. 
Call it STRIPPED.DOC. Use your operating 
system’s debugger to look at the last char¬ 
acter of each word in STRIPPED.DOC. If 
you’ve done STRIP properly, it will be 


straight ASCII text. 

STRIP is all there is to most so-called 
WordStar-to-ASCII programs around 
town. Our ultimate goal is a program that 
does more than unset high-order bits, 
however, because the WordStar docu¬ 
ment mode does more than just set them. 
So, although we’ve produced a useful fil¬ 
ter in STRIP, we can make it still more use¬ 
ful by adding another function. 

Part 4. WSTOASC 1: no-frills 
WordStar to ASCII 

Above, we used STRIP to produce 
STRIPPED.DOC, a WordStar document file 
stripped of all the high-order bits that 
WordStar uses to format a document for 
the screen. The high-order bits have 
been removed, but there are still 
WordStar codes in the STRIPPED.DOC 
which a WordStar-to-ASCII filter must 
remove. Look at STRIPPED.DOC with your 
operating system’s debugger— DDT or 
DEBUG —and search out patterns in the 
control codes. (An ASCII chart will be 
useful here.) One place to start is with a 
list of WordStar printer-control codes 
such as those for underlining (^S) and 
boldfacing (^B). Write down their 
hexadecimal values. 

Now use your knowledge of what 
WordStar does on the screen when you 
press CTRL-B (^B) to reformat a para¬ 
graph. It adjusts “soft” spaces (those it in¬ 
troduces when justifying text) and “soft” 


hyphens (ditto), so there must be a way it 
“recognizes” them. Find a “hard” space 
and a “hard” hyphen—both of which you 
produce from the keyboard: the hard 
space is 0x20 and the hard hyphen is 
0x126. Now find a soft space and a soft 
hyphen: the soft space is Ox IE and the 
soft hyphen is 0x1 F. We’ll have to handle 
these soft and hard characters differently, 
keeping the hard and discarding the soft. 

That’s the way to proceed when dis¬ 
covering what a filter should filter. In the 
case of WordStar, you’ll discover that 
your filter can kill any characters that 
aren’t generally useful. What we want is 
to keep printable ASCII and slaughter ev¬ 
erything else. But because the printer- 
control codes fall on the part of the ASCII 
table that contains some useful stuff 
amongst a load of garbage characters, 
we’ll just kill everything that is 
garbage—whether or not WordStar made 
it. It’s easier that way. 

By now, you have enough insight into 
the concept of software tools to predict 
that the way we ll do this by writing a new 
function generalized enough for other 
use, then add it to STRIP. C, the program 
we created above. Because we’ve done 
our work well so far, there’s no need to 
alter or revise anything—just add what 
we need. 

There are alternative ways to do what 
we want now, but the most efficient is to 
employ one of C’s unique features, the 
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FILE MANAGER UTILITY 

• Easily executes any MS-DOS command against a list of files 
(including batch commands and piping). 

• Displays and sorts files by name, extension, size or date. 

• Applies MS-DOS commands against a file list in a full-screen 
editor fashion. 

• One of the most useful utilities you can buy. You may find that 
you will never use the "dir" or "zdir" command again. 

A Must if your system 
has numerous files. 

Requirements 

MS-DOS Version 2 or greater. Zenith Z-100 computer with or 
without color memory. 

$44.95 

Woodrock Software 
c/o Paul Joselow 

Spruce Lane & Furnace Dock Road 
Peekskill, NY 10566 

Phone (914) 739-0192 
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WINCAD 

For the Z-100 and the Z-150 


The Easy-to-Learn, Fun-to-Use 
Graphics Package Designed for 
Engineers, Architects, Programmers, 
Illustrators & Artists, and Students 

WINCAD allows you to produce: 

• Circuit Designs • Logic Diagrams 

• Floor Plans • Flow Charts 

• Mechanical Designs • Organization Charts 

•Preliminary Architectural Designs 



$149.95 

Demonstration disk is available for $10 
plus $2 postage and handling. Please 
write for free brochure. 

Dealer inquiries are invited. 


7 Redwood Dr. 
(406) 494-5610 
Butte, MT 59701 
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DISCOVER WHAT 9 SOFTWARE INSIDERS ALREADY KNOW! 


1 . 

2 . 

3. 

4. 


"...a little company that has succeeded over the last five years in giving its customers a lot of value for their money..." 

- Richard O'Reilly, syndicated computer columnist 

"All the firm's programs are graced with features that the entire industry should be required to provide. Their manuals are 
the most honest in the industry." - T. R. Reid, synicated computer columnist 

"...the two most important attributes of Software Toolworks' program: they're priced low, and they work well." 

- The Washington Post 

"Unlike the software of many publishers these days, none of The Software Toolworks programs are hobbled by copy 
protection, nor does the company try to tie up its customers with mumbo-jumbo licensing agreements..." 

- The Los Angeles Times "Computer File' 


5. 

6 . 

7. 

8 . 
9. 


"I don't know how The Software Toolworks stays in business charging such low prices for such nifty products..." 

- David Gerrold computer columnist and science fiction author 

"It would be the best of all possible worlds if some magic diskette could be made that would transform any hardware in 
such a way as to receive The Software Toolworks' numinous software." - Wm. F. Buckley, Jr. 

"The Software Toolworks has a whole raft of programs that work, and (the company) sells them for reasonable prices. I 
strongly recommend that you get their catalog." - Dr. Jerry Pournelle computer columnist "Byte" and science fiction author 

"One of the original pioneers in low cost, high quality software, The Software Toolworks publishes over 50 
solid products in MS-DOS and CP/M for under $60." - Walt Bilofsky, chairman of The Software Toolworks 

"All products are shipped within 24 hours, come with a money back guarantee, and free technical support 
is available (though you'll hardly need it)." - Joesph Abrams, president of The Software Toolworks 


MEDIA MASTER PLUS '" - Now you can run most CP/M programs on your IBM PC or 
compatible without additional hardware. Media Master " which lets you read, write and for¬ 
mat over 140 different double density CP/M formats. ZP/£M TW (included) emulates an 8080 
processor to execute CP/M software at machine language level giving vou the equivalent 
of a 1 MHz 8-bit computer. Includes terminal emulation for Osborne, Kavpro, Heath/Zenith 
and DEC VT52 displays. Requires 192K RAM. For IBM PC and compatibles. - $59.95 

MYCHESS" - Award-winning world class chess program, featuring nine skill levels and 
over 850 opening moves. Prints moves and saves games in progress. Outstanding graphics 
display board on IBM PC and most popular CP/M computers. - $34.95 


TOOLWORKS C" - Full featured C compiler and run time library. One of the fastest on 
the market! New MS-DOS version produces relocatable object files (.obj). MATHPAK pro¬ 
vides true 32-bit floating point and signed integer data types. CP/M and MS-DOS. 
TOOLWORKS C COMPILER - $49.95 TOOLWORKS C MATHPAK - $29.95 
AIRPORT'"" - You are an air traffic controller with radar screen filled with aircraft under 
vour guidance. See how long vou can last without cracking. Tougher than the real thing! 
CP/M and MS-DOS. - $19.95.' 

LISP/80 M - Experiment with artifical intelligence programming! Over 75 LISP functions. 
Includes source for an editor written in LISP and several demonstration programs. CP/M 
and MS-DOS. - $39.95 


C rt\e Software < 7 oolw6rk§ • 

14478 Glorietta Drive Sherman Oaks, CA 91423 



TO ORDER CALL: 1-800-223-8665; in CA 1-800-228-8665 

U.S. and Canada add $2.00 per order s/h. Overseas orders add $5.00 per order. 

CA residents add 6.5% sales tax. Dealer inquiries invited. 
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HOME 
FINANCE SYSTEM 
VERSION 2 

—An extensive Home Finance System that 
keeps track of checking, asset accounts 
(cash, savings, IRAs, CDs), and regular bill 
payments. Let your printer write your 
checks for you on any business-sized check 
(design your own check format). 

—Checks have user defined codes and a 
separate flag for tax deductible items. 

—Many reports, including listing all checks, 
or checks by codes or tax flag. 

—System consists of 130 page users manual 
with 5 program disks (5-!4") and a sample 
data disk. 

Hardware: H8/HZ89 (64K) or HZ100 with 2 disk drives. Any 
Heath®, Zenith® or other printer. 

Software: CP/M or CP/M-85/86 (Ver. 2.2) and MBASIC 5.21 for 
CP/M. 

Order: Complete System $89t (specify hard or soft sector 5V4", 
HZ89 or HZ100). Manual alone $21 .t 

MasterCard/Visa accepted, please include your phone number. 

f Prices include shipping. 


Jay H. Gold, M.D. 

Jay Gold Software 
Box 2024, Des Moines, IA 50310 
(515) 279-9821 
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CPA II 

COMPUTERIZED PERSONAL ACCOUNTING 
ACCLAIMED BY USERS THROUGHOUT 
NORTH AMERICA 

• Any number of Checking Accounts, Vendor and Cash 
Accounts. Automatic reporting of accounts due. Auto¬ 
matic posting to Vendor accounts. 

• Issue checks with up to 5 separate categories and/or tax 
flags per check. Print your checks with automatic ad¬ 
dressing and memo line. Automatic checkbook recon¬ 
ciliation. 

• Screen or line-printer Bar-Graphs of monthly Actual vs. 
Budget for the year. Generate Income Statement, spread¬ 
sheets, a wide range of other reports. Can be used with 
any printer. 

• Fully compiled; fast and efficient; ZDOS or MS-DOS; 
$95.00. 


3D-DRAW 

3-DIMENSIONAL CAD SYSTEM 

LEARN COMPUTER-AIDED-DESIGN TECHNIQUES 
ON YOUR Z-100 


Develop 3-D 
Structures 

Plotter 

Support 

Complete 

Utility 

Package 



Manipulate 
Contour Surfaces 

Powerful Low-Cost 
Design Tool 

Study Your 
Design From 
Any Viewpoint 


6 Programs: sample Files; screen displays; manual; ZDOS 
or MS-DOS; $95.00. 



_ REICHERT DIGITAL SYSTEMS _ 

29 BLAZIER RD. WARREN, N.j. 07060 (201) 469 3854 
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Authors: 

Have you considered writing an 
article for Sextant ? We’re 
looking for human-interest 
stories, in-depth technical 
features, program descriptions, 
product reviews, and tutorials 
which relate specifically to 
Heath/Zenith systems. Send 
your article, idea, rough draft, or 
outline to: Charles Floto, 

Editor, Sextant, 716 E Street 
S.E., Washington, DC 20003. 
No phone calls, please. 




Avoid ' 
erasing the 
wrong files! 


Back up 
files by time 
and date! 


"DateStamper.. 
is a real winner/ 

Bruce Morgen, Users 
Guide, Jul-Aug. 1985 


Write or call for 
further information 


(714) 659-4432 


Now! Automatic time and 
datestamping for 
CP/M 0 2.2 
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/* 

** WPFILTER.H — word-processor-specific functions 

«* 

•* Version 1.00 

•• By Joseph Katz in SEXTANT’S "C Notes" 

«« 

## Contents: 

** iswordstar() 

•/ 

/• 

** iswordstarO — is it a WordStar document code? 

*« 

## assumes high-order bits have been unset before getting here 

•/ 

iswordstar(c) 
char c; 

{ 

#define FALSE 0 
^define TRUE 1 

return ( ((c >= 0x00 && c <= 0x08) SI /• printer */ 

(c >= 0x0B && c <= 0x0C) !j /• codes handled */ 

(c >= 0x0E && c <= 0x1S) SI /• here */ 

(c >= 0x1E && c <= 0x1F)) /* soft space, hyphen •/ 

? TRUE : FALSE); 

} /* end iswordstar */ 


Listing 3. WPFILTER.H will delete WordStar print-formatting codes from a file. It is based 
on the function iswordstar(). 


/• 

** WSTOASC.C 

«« 



** Version 1.00 — no amenities 


*• By Joseph Katz in SEXTANT’ 

s "C 

Notes" 

«* 



*/ 



^include <stdio.h> 

/• 

compiler dependent */ 

^include <wpfilter.h> 

/• 

to identify WordStar codes •/ 

^define EOF -1 

/« 

compiler dependent */ 

^define NULL 0 

/* 

compiler dependent */ 

^define FALSE 0 

/• 

compiler dependent */ 

^define TRUE 1 

/• 

compiler dependent */ 

int c; 

/* 

bytes */ 

FILE *input, *output, •fopen(); 


main(argc,argv) 

/• 

accept command args */ 

int argc; 

/* 

count args */ 

char *argv[]; 

{ 

input sfopen(argv[ 1], **r"); 

/« 

array of ptrs to args */ 

/• 

open input */ 

if(input=sNULL) { 

/* 

error? */ 

puts("Can’t find the 

input file"); 

exit(1); 

} 

/• 

quit if so */ 

output=fopen(argv[2],"w") 

; /* 

open output */ 

if(output==NULL) { 

/• 

error? •/ 

puts("Can’t make the 

output file"); 

fclose(input); 

/• 

close for exit •/ 

exit(1); 

} 

/* 

error exit if so */ 

while((c=getc(input))!=E0F) { 

/* flow control */ 

c&=0x7F; 

/• 

unset high order bit */ 

if(iswordstar(c)) continue; /* skip garbage */ 

putc(c,output); 

} 

fclose(input); 

/• keep a good one */ 

/• close for exit •/ 

fclose(output); 

/• close for exit */ 

exit(0); 

/• good exit •/ 

} /* end main() •/ 




Listing 4. WSTOASC.C will translate a WordStar “document” file into a file of ordinary 
ASCII text. 


“conditional expression operator.” It’s a 
little piece of wonderful wildness that 
makes the language harder to learn than 
most other high-level languages but much 
easier to use once it is learned. All other 
operators in C are “unary” or “binary”: 
they have one operand or two. The condi¬ 
tional expression operator, though, is 
“ternary”: it takes three operands. Think 
of it as a rough equivalent of BASIC’s IF... 
THEN... ELSE... construct, except it’s 
terse and wacky. 

A simple form (the one we’ll use) goes 
this way: “if such-and-such or such-and- 
such, then such-and-such or such-and- 
such.” That way, there are alternative con¬ 
ditions and alternative actions dependent 
on which condition is met. It’s nice for 
our needs right now. 

What we want is to set up a gate, letting 
through any bytes that satisfy criteria for 
what is desirable and restraining whatev¬ 
er is undesirable. So perfect a Boolean 
situation calls for TRUE/FALSE definitions 
and a function to apply them. The func¬ 
tion here is called iswordstar(). 

Of course, iswordstar( ) might be a 
useful tool in other programs. So, instead 
of just inserting the function into STRIP. C, 
we’ll put it into a separate header file as 
the first of some generally useful 
routines. Call the file WPFILTER.H. The 
iswordstar( ) function to inaugurate it is 
in Listing 3. 

Now make a copy of STRIP. C called 
WSTOASC.C and edit it to look like Listing 
4. When you compile the program, 
iswordstar( ) will become part of it. 

This program is a true Word Star-to- 
ASCII filter. It first unsets any high-order 
bits, then checks the stripped bytes to see 
if they are other WordStar document¬ 
formatting codes. If not, they are passed 
through to the output; if so, they are ig¬ 
nored. An alternative to ignoring these 
codes would be to convert them to the 
correlative codes expected by another 
word processing program—but then, of 
course, we would not have a WordStar-to- 
ASCII filter. 

With WSTOASC we have a complete 
WordStar-to-ASCII filter. But it’s merely 
functional. Next time, we ll add ameni¬ 
ties. 


Sources Mentioned 

C Users’ Group 
415 East Euclid 
Box 97 

McPherson, KS 67460 
316/241-1065 

Mix Software 

2116 East Arapaho, Suite 363 
Richardson, TX 75081 
214/783-6001 

DeSmet C, version 2.5 (MS-DOS). 

C Ware Corporation 

P.O. Box C 

Sunnyvale, CA 94087 

408/720-9696 A 
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1. Model# FD-PQr- for 

IBM-jr. add on drives 

CALL! 

2. Mo<W*DH5-for 2 
full size floppies Si 25. 
Had disk version $295. 


3. Modef*FD-OC6- 

IBM lookolike for 2 
half height 8 inch 

$299. 


4.Modri#DHHH6-for 

2 half height 8 inch 
drives $299. 



6. Modef#5SH-for 1 

full size or 2 half height 
floppies $65. 


7. ModeM*5SHHH- 

single half height had 
disk cose $125. 


5ModeWD-PC5-IDM 

lookolike for up to 
half height hard disks 

$295. 


floppies $65. All assembled enclosures now carry o 2 year warranty! 


9.Mode»*DH6-for 2 

full size 8 inch drives 

$295. 



Hard Disk System for IBM b 
compatibles Coll for latest pricing 


Teac 80 track system, single 
$229. dual $363. 



Molex Connectors • Diskettes • Transformers for drive power supplies 
External floppy coble IBM • Ribbon Coble • Power General H.D. switcher 
3 mm screws • RGB cobles • 4164 • QDC Connectors • 7805 *7812 
78H05 • 78H12 • Ampro Computer • Blank Plates • Ports of all Types 
(small components) • Cl 117 Y' 5V4 adaptor • IBM Color boards 
Compaq Floppy Mounting Kit • DB Connectors • DC-1000 cartridges 
Hard Disk Controllers • Fans • 100-8 • 200-8 • Maynard Boards • H-89 
Hard Disk Systems • Printer Cables • Irwin Tape Backup Systems • IBM-PCjr 
Floppy Controllers • Magnolia DD Controller • Magnolia SASI Controller 
Taxon Color Monitors • SA-455 • Teac 5SF • Xebec 1410A Sasi Controller 
Entire line of Mitsubishi Drive Products 

Hard Disk Systems for: H89 • IBM-PC • IBM-XT • IBM-AT • Zenith 150 
Zenith 160 • Compaq • IBM compatibles 


Floppy Disk Services, inc. is entering our 7th year of 
supplying disk drives and custom enclosures to the 
computer industry. Companies that demand quality 
such os CBS-TV, IBM and NASA to name a few, purchase 
our products. Space restrictions do not allow us to show 
all our products, so coll toll free for our FREE catalog of 
products Or better yet, let one of our soles staff help 
you make the right choice.. Ask about our REPLACEMENT 
warranty policy. 



IBM and compatibles boards of 
all types. 



SALE: FDD-200-8, DS/DD 8" 
$185 each 



Taxon 415 $299. (mode for 
ACORN) 


Dealer inquiries invited. All products available in OEM 
quantities Prices and specs subject to change without 


Custom cobles 6 connectors of 
oil types 



NEW) 

Announcing the 'Hot-Setup' 
from Floppy Disk Services, inc., 
Dual 1.25 megabyte floppy 
disk drives, in 5% half heights! 
They look electrically just like 
8" double sided, double density 
drives! 

FLOPPY 
SK 

SERVICES 


notice. 

QS 

.. .(Floppy Disk Services) is one of the few moil order 



houses that enthusiastically does custom work; the technicians 
there con assemble virtually any desired floppy or hard 
disk system to order..." 

Jeff Duntemonn 
Technical Editor, PC Tech Journal 



Toll Free Order Line: 
( 800 ) 223-0306 
Tech Help or Info: 
( 609 ) 799-4440 


10Mb $695. 20 Mb $1195. 

PAYMENT POLICY - 
We accept MasterCard, VISA 
personal checks and Money 
Orders. We reserve the right 
to wait 10 working days for 
personal checks to dear your 
bonk before we ship. All 
shipping standard UPS rotes 
plus handling. NJ residents 
must odd 6% tax. 


09 Everett Dr., Dldg. D, Lawrenceville, NJ 066461 
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Z-BASIC Z-BASIC 
Preprocessor: Programs 
Without Line Numbers 

If you think numbers are for the nursery , your Z-BASIC programs can 
now use labels—just like the grownups do. 


Larry Oberholtzer 


No, the title is not a misprint. This arti¬ 
cle presents a Z-BASIC preprocessor that 
is itself written in Z-BASIC. But there is a 
twist—instead of numbering every 7 line of 
your Z-BASIC programs, you just label 
individual subroutines. 

The program which allows you to do 
this is ZIP. BAS (Z-BASIC Interpretive 
Processor). It converts a Z-BASIC 
program that has subroutine labels but no 
line numbers into a program which can 
be interpreted or compiled using the 
standard Z-BASIC software. It runs 
under either the Zenith Disk Operating 
System (Z-DOS) or the Microsoft Disk 
Operating System (MS-DOS). 

The BASIC computer language is often 
maligned by programming purists who 
contend that the use of BASIC leads to 
unstructured “spaghetti code” program¬ 
ming. However, BASIC has proven itself 
to be an easy-to-use and powerful lan¬ 
guage, especially in the form of Z-BASIC 
(for the H/Z100) with its exceptional 
graphics commands. 

BASIC does have one serious draw¬ 
back, however, in that it requires each 
line of code to be preceded by a line num¬ 
ber. These line numbers convey no useful 
information to the user regarding the op¬ 
eration of the program. Moreover, the 
line numbers must be juggled around 
when developing programs and when 
making changes, so that the subroutines 
stay where they belong. 

Writing programs with labels rather 
than line numbers can lead to a much 
cleaner program structure. 

The reason BASIC requires line 
numbers can be traced to the days when 


Larry W. Oberholtzer has worked in 
the aerospace industry , and now 
operates his own consulting business. 
He also develops microcontroller 
software for industrial food processing 
control equipment. 


programmers communicated with com¬ 
puters through simple one-character-at- 
a-time terminals, such as Teletypes. The 
BASIC language had to have editing capa¬ 
bility, and the built-in line-oriented edi¬ 
tor required the use of line numbers to 
keep track of where each line belonged. 

With the excellent full-screen editors 
available today, and with the hardware 
widely available to implement them, line 
numbers are no longer required. The 
lines that need to be referenced by a 
program may now be identified by de¬ 
scriptive labels rather than by line 


numbers. 

ZIP. BAS was created to overcome the 
line-numbering limitations of BASIC; it 
was inspired by an article describing a 
BASIC preprocessor written in the C 
programming language. (See James L. 
Shearer s “Down with Line Numbers,” in 
the May 1984 issue of Microsystems.) 

It seemed more reasonable, though, to 
write the preprocessor in the same lan¬ 
guage that was being processed—BASIC. 
That way, two different interpreters or 
compilers were not required. 

The result is a program that allows you 


Listing 1. ZIP.SRC, source code for the Z-BASIC Interpretive Processor; ZIP enables you 
to write Z-BASIC programs using labels instead of line numbers. Processing the source 
code with ZIP.BAS will produce a file capable of being executed by the Z-BASIC 
interpreter. ZIP.SRC itself is an example of how a program would look being processed 
by ZIP.BAS. Listing 2 gives ZIP.BAS, which you would type in under Z-BASIC to get a 
working form of ZIP. 



REM «**HH**#*H«**H*«**im*#*#*#H«»#*»*««m»*#H«*««««H** 


REM «« ZBASIC INTERPRETIVE PROCESSOR (ZIP) VERSION 1.0, 6/3/84 

•« 


REM «* COPYRIGHT (C), 1984 BY LARRY W. OBERHOLTZER 

«« 






REM »• 

MAIN PROGRAM 

** 





©MAIN 

DIM L$(512) 

’Label names 



DIM L%(512) 

’Label values 



F%=0 : T%=NOT F% 

’False and True 



QUOTE$=CHR$(34) 

'Quotation mark 



TAB$=CHR$(9) 

’Horizontal tab character 



GOSUB ©BANNER 

'Display program banner on CRT 



GOSUB ©GETFNAME 

'Get filename to process 



GOSUB ©PASS1 

’Execute pass 1 (read FILENAME.SRC) 



GOSUB ©PASS2 

'Execute pass 2 (write FILENAME.BAS) 



GOSUB ©GENLABEL 

'Generate label file (write FILENAME.LBL) 



SYSTEM 

'Program termination 







REM *« Subroutine to display program banner on CRT 

«« 





©BANNER 

PRINT "" : PRINT SPACE$(11)+ n Z-Basic Interpretive Processor (ZIP] 



PRINT " Version 1.0, 6/3/84" : PRINT SPACE$(18); 



PRINT "Copyright 

(C), 1984 by Larry W. Oberholtzer" : PRINT "" 



RETURN 








REM ** 

GET FILENAME 

«« 






REM «* Subroutine 

to get filename to be processed. For brevity 

•* 


REM ** no filename checking is done by this program. A bad 

•• 
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to write a Z-BASIC program without line 
numbers, using labels for subroutine 
(GOSUB), jump (GOTO), and branch (ON... 
GOTO... and IF... THEN...) targets. ZIP.BAS 
also strips away RE Marks and “white 
space” from the source program, so that a 
processed program will use less memory 
and will run faster under the Z-BASIC 
interpreter. 

The source code for ZIP itself is a good 
example of BASIC source code without 
line numbers. (See Listing 1.) For in¬ 
stance, the main program consists of just 
a few lines that call subroutines, and I 
have named the subroutines so that they 
reveal their functions by their labels. 
REMarks are used liberally, and blank 
lines are used to visually separate each 
subroutine. 

Using ZIP 

To use ZIP, first prepare your source 
code in the same format as ZIP s own 
source shown in Listing 1. 

Use the “at” sign (@) as the first 
character of each label for identification. 
Labels may be of any length and may con¬ 
tain any printable character except a 
comma, colon, quotation mark, or apos¬ 
trophe. 

A label is normally followed by a space. 
But it may also be followed by the punctu¬ 
ation marks just mentioned, so long as 
Z-BASIC syntax is followed. The program 
to be processed must have the extension 
.SRC to signify that it is source code. 

If you are using the Z-BASIC interpret¬ 
er, execute ZIP by typing ZBASIC ZIP; or if 
you have compiled ZIP to produce an ex¬ 
ecutable .EXE version, just type ZIP. 
Answer the program’s prompt for the 
name of the file to be processed and wait 
for it to finish. 

ZIP does not check a program’s syntax, 
but it does report certain errors regarding 
the labels. During pass 1, if a null label is 
found (@ followed by an illegal character), 
the error message “Bad Label:” will be 
printed on your screen along with the 
source line that produced the error. Also, 
if the same label is used to identify more 
than one line, the error message “Dupli¬ 
cate Label:” will be displayed. 

If a label is used as a reference (such as 
GOSUB @ALABEL) and does not appear as a 
line identifier, then the error message 
“Label Not Found:’’ will be displayed dur¬ 
ing pass 2. 

When ZIP is finished, it will have creat¬ 
ed an ordinary BASIC program as the 
output file, and given it a .BAS extension; 
this file can be directly executed by 
Z-BASIC. There will also be a file with 
the extension . LBL; this will contain a list 
of all of the labels and the line number 
that has been assigned to each. This label 
file is useful while debugging a program. 

The inner workings of ZIP 

As mentioned before, ZIPs main 
program (@MAIN) consists of just a few 
statements; these lines set up the label ar¬ 
ray variables, define some program con- 


REM ** filename will cause the program to terminate. ** 

REM ***«*•«*****«****«***«**««***•******•****«•***•*•««****«*«««•*• 

gGETFNAME PRINT "Enter the name (no extension) of the source file to be "; 

PRINT "processed ->"; 

LINE INPUT FILENAME$ 

X%=INSTR(FILENAME$,".") 

IF X%<>0 THEN PRINT "Do not use an extension!" : GOTO @GETFNAME 
RETURN 


REM *************************************************************** 

REM ** PASS 1 SUBROUTINE ** 

REM 

@PASS1 PRINT "Executing Pass 1" 

LNUM%=1001 

OPEN "I",#1 ,FILENAME$+".SRC" 

0PASS1LP IF EOF(1) THEN @PASS1END 
LINE INPUT #1, LSTR$ 

IF LSTR$="" THEN @PASS1LP 
CHRPTR%=1 
GOSUB §SKPWHITE 

IF CHRPTR%>LEN(LSTR$) THEN @PASS1LP 
IF MID$(LSTR$,CHRPTR%.1)="'" THEN gPASSILP 
IF MID$(LSTR$,CHRPTR%»3)="REM" THEN @PASS1LP 
IF MID$(LSTR $,CHRPTR%»1)="@" THEN GOSUB @BLDLABEL 
LNUM% =LNUM%+1 
GOTO gPASSILP 
§PASS1END CLOSE #1 
RETURN 

REM #««««««««*««*«««*«*«•*•«*«**«•«*««•****«**«««**«*«************« 

REM « PASS 2 SUBROUTINE #* 

REM ********************ft****************************************** 

@PASS2 PRINT "Executing Pass 2" 

'Start with line number = 1001 


'Start with line number of 1001 
'Open source file for read 
'End pass 1 at end of source file 
'Get a line from the source file 
'Skip blank lines 

'Point to first character in LSTR$ 
'Point to first printing character 
'Skip blank lines 
'Skip remarks 
'Skip remarks 


@PASS2LP 


LNUM2=1001 

OPEN "I",#1,FILENAME$+".SRC" 

OPEN "0",#2,FILENAME$+".BAS" 

IF E0F(1) THEN 0PASS2END 
LINE INPUT #1, LSTR$ 

CHRPTR%=1 
GOSUB §SKPWHITE 

IF CHRPTR%>LEN(LSTR$) THEN @PASS2LP 
IF MID$(LSTR$,CHRPTR%,!)="»" THEN §PASS2LP 


'Open source input file 
'Open basic output file 
'Done if at end of source file 
'Input one line of source file 
'Point to first character in LSTR$ 
’Point to first printing character 
'Skip blank lines 
'Skip remarks 


§PARSELP 


@LBLSKIP 

@QU0TESKP 

gTABSKIP 

@PASS2END 


IF MID$(LSTR$,CHRPTR%»3)="REM" THEN @PASS2LP 'Skip remarks 
PRINT #2, RIGHT$(STR$(LNUM%)»4)+" "; 'Print line number 

LNUM%=LNUM%+1 'Increment line number 

GOSUB @SKPWHITE 'Skip white space 

IF MID$(LSTR$,CHRPTR% »1)="@" THEN GOSUB @GETLABEL 'Skip label 

GOSUB @SKPWHITE 'Skip white space 

IF CHRPTR%>LEN(LSTR$) THEN PRINT #2, "REM" : GOTO @PASS2LP 
IF MID$(LSTR$,CHRPTR%»1)="'" THEN PRINT #2, "REM" : GOTO @PASS2LP 
IF MID$(LSTR$, CHRPTR2!,1)="REM" THEN PRINT #2, "REM" : GOTO @PASS2LP 
QFLAG%=F% 'Quote flag to keep track of quoted strings 

IF CHRPTR%>LEN(LSTR$)+1 THEN PRINT #2, "" : GOTO 0PASS2LP 'Line end 
IF QFLAG%=T% THEN @QU0TESKP ’Pass over quoted strings 

IF MID$(LSTR$,CHRPTR%»1)="'" THEN PRINT #2, "" : GOTO 0PASS2LP 
IF MID$(LSTR$,CHRPTR%.l)<>"§" THEN @LBLSKIP 'See if label follows 
CHRPTR%=CHRPTR%+1 'Point to first character of label 

GOSUB @GETLABEL 'Get label 

GOSUB @SRCHLAB 'Look for label in list 

IF LF%=F% THEN PRINT "Label Not Found:" : PRINT LSTR$ 

PRINT #2, RIGHT$(STR$(L%),4); 'Print label value on output file 

GOTO @PARSELP 'Loop to parse next character 

IF MID$(LSTR$,CHRPTR%»1)=TAB$ THEN gTABSKIP 'Skip tab characters 
IF MID $(LSTR $,CHRPTR %»1)=QU0TE $ THEN QFLAG%=N0T QFLAG% 'Update flag 
PRINT #2, MID$(LSTR$,CHRPTR%*1); 'Print character on output file 


CHRPTR%=CHRPTR%+1 
GOTO @PARSELP 
CLOSE 
RETURN 


'Point to next character 
'Loop to parse next character 
'Close input and output files 


REM •• SUBROUTINE TO GENERATE LABEL FILE *• 

0GENLABEL PRINT "Generating Label File" 

OPEN "0",#1,FILENAME$+".LBL" 'Open label output file 

Z%=0 

WHILE L$(Z%)="" 'Find first label in list 

Z%=Z%+1 
WEND 

WHILE Z%<512 'Print all labels and values 

PRINT #1, SPACE $(5)+STR $(L%(Z%))+SPACE$(3)+L$(Z%) 

Z%=Z%+1 

WEND 

CLOSE 

RETURN 


REM ** SUBROUTINE TO SKIP "WHITE SPACE" IN AN INPUT LINE 
REM 

@SKPWHITE WHILE MID$(LSTR$,CHRPTR%,1)<=" " AND CHRPTR%<LEN(LSTR$)+1 
CHRPTR%=CHRPTR%+1 
WEND 
RETURN 
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REM •••***«**«««**««****«*«**«««««*«*«««*«««*«««««*«*••««»*«#«««««« 

REM ** SUBROUTINE TO BUILD LABEL TABLE «« 

REM HfCHKCHtHKHetHOKOHHIHfHHCOHHHHICOHHHCHI 

REM #* Gets label name from LSTR$, gets label value from LNUM%, ** 
REM ** puts label into label table if it is new and if there is ** 
REM ** room. Enter with CHRPTR% pointing to the "@". »* 

@BLDLABEL CHRPTR%=CHRPTR%+1 'Point to first character of label 

GOSUB @CHRSTAT 'Check character status 

IF CHRSTAT%=F% THEN PRINT "Bad Label:" : PRINT LSTR$ : RETURN 
GOSUB @GETLABEL •Get label 

GOSUB @SRCHLAB ’Search for label 

IF LF%=T% THEN PRINT "Duplicate Label:" : PRINT LSTR$ : RETURN 
IF L$(0)<>"" THEN PRINT "Too Many Labels" : RETURN 
L%=LNUM% 'Current line number 

GOSUB @INSRTLAB * Insert new label 

RETURN 


eCHRSTAT 


REM ** CHARACTER STATUS «» 


REM #* Subroutine checks character status, used to find the end ** 
REM »* of a label. CHRSTAT takes the character in LSTR$ pointed •• 
REM ** to by CHRPTR% and returns with CHRSTAT% true if it is a •• 
REM ** valid label character and false if it is not ** 


REM HIHHOIOHifOfHHHHHHHVHiHHmmVIHHIfOHlfO 

CHRSTAT%=T% 'Start with character status true 

IF CHRPTR%>LEN(LSTR$) THEN CHRSTAT%=F% : RETURN 'End of line 


TSTCHR$=MID$(LSTR $,CHRPTR%,1) 

IF TSTCHR$<=" " THEN CHRSTAT%=F% : RETURN 
IF TSTCHR$="," THEN CHRSTAT%=F% : RETURN 
IF TSTCHR$=" ; " THEN CHRSTAT%=F% : RETURN 
IF TSTCHR$="»" THEN CHRSTAT%=F% : RETURN 
IF TSTCHR$=QUOTE$ THEN CHRSTAT%=F% : RETURN 
RETURN » Was 


'Get test character 
'Was non printing 
'Was a comma 
'Was a colon 
'Was an apostrophe 
'Was a quote 
valid label character 


REM «««•«•«»«««••««*•«««•««««•*«««•«««*«««««««««»•«««*•«#§«#««««««« 

REM ** GET LABEL »» 

REM 

REM ** Subroutine gets a label from LSTR$. Enter with CHRPTR% •• 
REM ** pointing to the first character after the "@". Returns »* 
REM ** with CHRPTR% pointing to first character past the label. ** 
REM 

@GETLABEL FIRSTCHR% = CHRPTR% 'Save first character position 

GOSUB @CHRSTAT ' Check character status 

WHILE CHRSTAT%=T% 'Find end of label 

CHRPT R %=CHRPTR %+1 
GOSUB @CHRSTAT 
WEND 

L$=MID$(LSTR$,FIRSTCHR%»CHRPTR%-FIRSTCHR%) 'Label name in L$ 

RETURN 


REM «« LABEL SEARCH ROUTINE *« 

REM 

REM ** Enter with label name in L$. Searches label list for the ** 
REM ** label. If label is found, returns with the label flag ** 
REM #* (LF%) true and the label value in L%. If the label is not ** 
REM « found, it returns with LF% false and L%=0 •• 

REM 

@SRCHLAB LF%=F% 'Label flag -- set to false 

I%=256 'Search step initial value 

Y%=I% 'Label index variable 

L%=0 'Label value 

LP%=0 'Label position 

@LSRCHLP IF I%>1 THEN I%=I%/2 ELSE I%=0 'Update search step value 

IF L$=L$(Y%) THEN L%=L%(Y%) : LP%=Y% : LF%=T% : RETURN 'Found it 
IF L$<L$(Y%) THEN Y%=Y%-I% ELSE Y%=Y%+I% 'Set search direction 

IF I%>0 THEN @LSRCHLP ' Search until step value is zero 

IF L$=L$(0) THEN L%=L%(0) : LF%=T% 'Found it at zero 

LP%=Y% 'Set label position even if not found 

RETURN 


REM ** INSERT LABEL IN LABEL LIST «« 

REM 

REM ** Enter with label value in L% and label name in L$. Uses ** 
REM ** LP% from previous label search. Be sure there is room in ** 
REM ** the label list before entering by checking for L$(0)=""i ** 

REM 

@INSRTLAB Y%=LP%+1 'Start one position above previous search end position 
IF Y%>511 THEN Y%=511 'But not above the top of the list 

WHILE L$<L$(Y%) AND Y%>0 'Until insert position is found — 

Y%=Y%-1 'Decrement index variable 

WEND 

REM Insert new label and push all below it down one position 

WHILE Y%>-1 AND L$<>"" 'Until end of list is found ~ 

SWAP L$,L$(Y%) 'Insert new label name and push others down 

SWAP L%,L%(Y%) 'Insert new label value and push others down 

Y%=Y%-1 
WEND 
RETURN 
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stants, and call the subroutines that do 
the real work. While @MAIN, @BANNER, 
and @GETFNAME should be self-ex¬ 
planatory, a few words may be in order to 
assist you in deciphering the remaining 
subroutines. 

@ PAS Si opens the source file to read 
and assigns consecutive line numbers for 
each line that is not simply a RE Mark or 
blank line. If a label is detected as the first 
item in a line, it is inserted into the label 
table (@BLDLABEL) with a value equal to 
the current line number. @PASS1 termi¬ 
nates when the end of the source file is 
reached. 

@PASS2 is more complicated because it 
must find all valid labels, not just those at 
the beginning of a line. It starts by open¬ 
ing the source file for read and the output 
file for write. Once again, line numbers 
are assigned to each line that is not a 
REMark or blank, and the number is 
printed at the beginning of each line for 
the output file. 

In this pass, any labels which appear as 
the first item in a line are ignored. Each 
line is parsed (@PARSELP); any labels are 
replaced with their value from the label 
table. (Any that are inside quotation 
marks, of course, are left as is.) Also, if 
there are any TAB characters (CHR$(9)) in 
the source file, they are simply skipped 
(unless they are enclosed in quotes). They 
are not passed through to the output file 
because Z-BASIC is easily confused by 
them. 

When pass 2 is done, the label file is 
generated (@GENLABEL). The .lbl out¬ 
put file is opened, the label list is scanned 
to find the first label, and then each label 
is printed to the output file along with the 
corresponding value. 

More details about the label table 

Building and maintaining the label ta¬ 
ble is critical to the operation of ZIP and 
deserves a detailed explanation. 

The label table consists of two variable 
arrays—the label names are stored in 
L$(), and the line numbers corresponding 
to the labels are in L%(). For example, if 
the name SOMEROUTINE were stored in 
the label table as L$(213), then the value of 
L%(213) would be equal to the line number 
that was assigned to the source line 
identified by SOMEROUTINE. 

The labels in the label table are kept in 
alphabetical order so that a fast binary 
search can be used to retrieve the line 
numbers during pass 2. To keep the labels 
in order, an “insertion sort” is used; each 
label and its line number are added to the 
appropriate location in the table as they 
are encountered in the source code. 

Figure 1 helps to illustrate the inser¬ 
tion sort technique. A new label name 
(NEWLABEL) is to be placed into the table 
in alphabetical order. To do so, the label 
list (l$( )) is searched to find the highest 
position in the list at which the name to 
be inserted is higher alphabetically than 
the name already at that location. In 
Figure 1, this position is in boldface type. 
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Array L$ 


Array L% 

L$(511) = “Z” 

L%(511) = 

1036 

L$(510) = “V 

L%(510) = 

1195 

L$(509) = “X” 

L%(509) = 

1260 

L$(508) = “WW” 

L%(508) = 

1218 

L$(507) = “THISLABEL” 

L%(507) = 

1239 

L$(506) = “AB” 

L%(506) = 

1022 

L$(505) = “AAA” 

L%(505) = 

1147 

L$(504) = 

L%(504) = 

0 

L$(503) = 

L%(503) = 

0 

L$(2) = 

L%(2) = 0 


L$(l) = 

L%(1) = 0 


L$(0) = 

L%(0) = 0 



Figure 1. The label table consists of two variable arrays, L$ and L%. 


Listing 2. ZIP.BAS as you would type it in under Z-BASIC. 


1001 DIM L$(512) 

1002 DIM L%(512) 

1003 F%=0 : T%=NOT F% 

1004 QUOTE$=CHR$(34) 

1005 TAB$=CHR$(9) 

1006 GOSUB 1012 

1007 GOSUB 1016 

1008 GOSUB 1022 

1009 GOSUB 1038 

1010 GOSUB 1075 

1011 SYSTEM 

1012 PRINT "" : PRINT SPACE$(11)+"Z-Basic Interpretive Processor (ZIP)" 

1013 PRINT " Version 1.0, 6/3/84" : PRINT SPACE$(18); 

1014 PRINT "Copyright (C), 1984 by Larry W. Oberholtzer" : PRINT "" 

1015 RETURN 

1016 PRINT "Enter the name (no extension) of the source file to be "; 

1017 PRINT "processed ->"; 

1018 LINE INPUT FILENAME$ 

1019 X%=IN STR(FILENAME 

1020 IF X%<>0 THEN PRINT "Do not use an extension!" : GOTO 1016 

1021 RETURN 

1022 PRINT "Executing Pass 1" 

1023 LNUM%=1001 

1024 OPEN "I",#1,FILENAME$+".SRC" 

1025 IF EOF(1) THEN 1036 

1026 LINE INPUT #1, LSTR$ 

1027 IF LSTR$="" THEN 1025 

1028 CHRPTR%=1 

1029 GOSUB 1087 

1030 IF CHRPTRZ >LEN(LSTR $) THEN 1025 

1031 IF MID$(LSTR$,CHRPTR%,1)="’" THEN 1025 

1032 IF MID$(LSTR$,CHRPTR% »3)="REM" THEN 1025 

1033 IF MID$(LSTR$,CHRPTR%»1)="@" THEN GOSUB 1091 

1034 LNUM% =LNUM%+1 

1035 GOTO 1025 

1036 CLOSE #1 

1037 RETURN 

1038 PRINT "Executing Pass 2" 

1039 LNUM%=1001 

1040 OPEN "I",#1,FILENAME$+".SRC" 

1041 OPEN "0",#2,FILENAME$+".BAS" 

1042 IF EOF(1) THEN 1073 

1043 LINE INPUT #1, LSTR$ 

1044 CHRPTR%=1 

1045 GOSUB 1087 

1046 IF CHRPTRZ >LEN(LSTR $) THEN 1042 

1047 IF MID$(LSTR$,CHRPTR%*1)="'" THEN 1042 

1048 IF MID$(LSTR $,CHRPTR%»3)="REM" THEN 1042 

1049 PRINT #2, RIGHT$(STR$(LNUM%)»4)+" 

1050 LNUM% =LNUM% +1 

1051 GOSUB 1087 

1052 IF MID$(LSTR$,CHRPTR%,1)="@" THEN GOSUB 1110 

1053 GOSUB 1087 

1054 IF CHRPTR%>LEN(LSTR$) THEN PRINT #2, "REM" : GOTO 1042 

1055 IF MID$(LSTR$,CHRPTR%»!)="’" THEN PRINT #2, "REM" : GOTO 1042 




1056 IF MID$(LSTR$,CHRPTR%,1)="REM" THEN PRINT #2, "REM" : GOTO 1042 

1057 QFLAG%=F% 

1058 IF CHRPTR%>LEN(LSTR$)+1 THEN PRINT #2, "" : GOTO 1042 

1059 IF QFLAG%=T% THEN 1069 

1060 IF MID$(LSTR$,CHRPTR%»1)="’" THEN PRINT #2, "" : GOTO 1042 

1061 IF MID$(LSTR$,CHRPTR%*1)<>"§" THEN 1068 

1062 CHRPTR% =CHRPTR%+1 

1063 GOSUB 1110 

1064 GOSUB 1118 

1065 IF LF%=F% THEN PRINT "Label Not Found:" : PRINT LSTR$ 

1066 PRINT #2, RIGHT$(STR$(L%).4); 

1067 GOTO 1058 

106 8 IF MID$(LSTR$,CHRPTR%»1)=TAB$ THEN 1071 

1069 IF MID$(LSTR$,CHRPTR%»1)=QUOTE$ THEN QFLAG%=NOT QFLAG% 

1070 PRINT #2, MID$(LSTR$,CHRPTR%»1); 

1071 CHRPTR% =CHRPTR% +1 

1072 GOTO 1058 

1073 CLOSE 

1074 RETURN 

1075 PRINT "Generating Label File" 

1076 OPEN "0",#1,FILENAME$+".LBL" 

1077 Z%=0 

1078 WHILE L$(Z%)="" 

1079 Z%=Z%+1 

1080 WEND 

1081 WHILE Z%<512 

1082 PRINT #1, SPACE$(5)+STR$(L%(Z%))+SPACE$(3)+L$(Z%) 

1083 Z%=Z%+1 

1084 WEND 

1085 CLOSE 

1086 RETURN 

1087 WHILE MID$(LSTR$,CHRPTR%*1)<=" " AND CHRPTR%<LEN(LSTR$)+1 

1088 CHRPTR % =CHRPTR% +1 

1089 WEND 

1090 RETURN 

1091 CHRPTR% =CHRPTR% +1 

1092 GOSUB 1101 

1093 IF CHRSTAT%=F% THEN PRINT "Bad Label:" : PRINT LSTR$ : RETURN 

1094 GOSUB 1110 

1095 GOSUB 1118 

1096 IF LF%=T% THEN PRINT "Duplicate Label:" : PRINT LSTR$ : RETURN 

1097 IF L$(0)<>"" THEN PRINT "Too Many Labels" : RETURN 

1098 L%=LNUM% 

1099 GOSUB 1130 

1100 RETURN 

1101 CHRSTAT%=T% 

1102 IF CHRPTR% >LEN(LSTR $) THEN CHRSTAT%=F% : RETURN 

1103 TSTCHR$=MID$(LSTR$,CHRPTR%,1) 

1104 IF TSTCHR$<=" " THEN CHRSTAT%=F% : RETURN 

1105 IF TSTCHR$=",» THEN CHRSTAT%=F% : RETURN 

1106 IF TSTCHR$=":" THEN CHRSTAT%=F% : RETURN 

1107 IF TSTCHR$="«" THEN CHRSTAT%=F% : RETURN 

1108 IF TSTCHR$=QUOTE$ THEN CHRSTAT%=F% : RETURN 

1109 RETURN 

1110 FIRSTCHR%=CHRPTR% 

1111 GOSUB 1101 

1112 WHILE CHRSTAT%=T% 

1113 CHRPTR% =CHRPTR% +1 

1114 GOSUB 1101 

1115 WEND 

1116 L$=MID$(LSTR$,FIRSTCHR%»CHRPTR%-FIRSTCHR%) 

1117 RETURN 

1118 LF%=F% 

1119 I%=256 

1120 Y%=I% 

1121 L%=0 

1122 LP%=0 

1123 IF I%>1 THEN I%=I%/2 ELSE I%=0 

1124 IF L$=L$(Y%) THEN L%=LZ(Y%) : LP%=Y% : LF%=T% : RETURN 

1125 IF L$<L$(Y%) THEN YZ=Y%-IZ ELSE Y%=Y%+I% 

1126 IF I%>0 THEN 1123 

1127 IF L$=L$(0) THEN L%=L%(0) : LF%=T% 

1128 LP%=Y% 

1129 RETURN 

1130 Y%=LP%+1 

1131 IF YZ>511 THEN Y%=511 

1132 WHILE L$<L$(Y%) AND Y%>0 

1133 Y%=Y%-1 

1134 WEND 

1135 WHILE Y%>-1 AND L$<>"" 

1136 SWAP L$,L$(Y%) 

1137 SWAP LZ,LZ(Y%) 

1138 Y%=YZ-1 

1139 WEND 

1140 RETURN 


In this example, NEWLABEL is placed 
above AB by replacing AB (in L$(506)) and 
the corresponding line number (in 
L%(506)) with NEWLABEL and its associated 
line number. All labels and numbers 
below this point are “bumped” down one 
position in the list, (ab replaces AAA, and 
AAA replaces the null (“”) just below it.) 
Once a null is encountered, the bumping 
of names and line numbers stops because 
there are no more valid labels below that 
point. 

If each new label and its line number is 
inserted into the list in the preceding 
manner, the list will always remain ar¬ 
ranged in alphabetical order. This will al¬ 
low the use of a binary search to find the 
line number associated with any label. 

(For more on the insertion sort, see 
Robert Crawford’s “See Seven Sorts” in 
Sextant #21, March-April 1986.) 

With all the labels in alphabetical or¬ 
der, the list can be searched rapidly using 
the “binary search” method. To find a 
label, position 256 (the middle of the list) 
is checked. If the label at 256 is equal to 
the label that is being searched for, the 
search is done. If the label at 256 is alpha¬ 
betically above the label being searched 
for, then the middle of the lower half of 
the list (128) is checked; otherwise, the 
middle of the upper half of the list 
(128 + 256 or 384) is checked. 

This “halving” process needs to be 
performed only nine times (for a list of 
512 items) to either find the label or de¬ 
termine that it is not in the list. Once the 
position of the label is found, the associat¬ 
ed line number may be read from the 
same L%( ) position. 

How to set up your own ZIP 

ZIP can process itself. In other words, 
the Z-BASIC executable output from Zip¬ 
ping ZIP can be used to ZIP ZIP. Now, if you 
don’t have an executable (processed) ver¬ 
sion of ZIP, you must type in ZIP. BAS in or¬ 
der to get started (pull yourself up by the 
bootstraps). See Listing 2 for a Zipped 
version of ZIP. 

Once you have ZIP. BAS, it can be used to 
ZIP your own programs. If you would like 
to modify ZIP itself, you can edit ZIP SRC 
and make any changes you desire (chang¬ 
ing the line-number increments, for ex¬ 
ample). Then process it with your old 
ZIP.BAS to make a new ZIP. BAS. 

For those of you who have already worn 
off the first inch of all of your fingers on 
the keyboard and want to save what is left, 
the following programs are available from 
the author on a 514" double-sided, 
double-density, 320-kilobyte Z-DOS/ 
MS-DOS disk for $12 postpaid in the 
U.S.: ZIP. SRC, ZIP. BAS, ZIP EXE, and 
ZIP. DOC (the original text of this article). 

Happy Zipping! 

Ordering Information 

Larry W Oberholtzer 

19275 Finnigan Hill Road 

Hillsboro, OR 97123 

503/538-0248 A 
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FORTRAN Routines for 
Interactive Programs on 
Your '19/ # 89 

If you’re running FORTRAN on an H/Z89-90 or an H8 with H/Z19 
terminal, why settle for the limitations of batch processing on a mainframe? 

Charles Saunders 


Many of us learned FORTRAN when 
the closest thing to interaction between 
user and program was fumbling with the 
card deck prior to batch entry. Now, most 
of us huddle in front of video terminals. 
We use programs that ask us for orders or 
give us helpful advice. We change things 
as we go. In the microcomputer world, 
we interact. 

But, for some reason, many FORTRAN 
programmers seem content to write in 
much the same manner as they did for the 
batch world—providing for minimal or 
no user interaction. Notwithstanding that 
the nature of many FORTRAN programs 
is distinctly non-conversational, there are 
times when a menu or a screen layout 
using graphics would be a desirable 
addition. 

To some extent, FORTRAN itself is 
limited in this respect. This is true 
whether it is FORTRAN on a mainframe 
or minicomputer or on a micro—in our 
case, Microsoft’s FORTRAN-80 running 
on an H8 or H/Z89 under CP/M. 

Users who do try to write interactive 
FORTRAN programs are understandably 
envious of some of the functions and 
features found in other languages. Other 
languages have features that make screen 
formatting relatively simple and promote 
programs that appear a bit more sophisti¬ 
cated than what can be produced using 
FORTRAN. 

Imparting an imaginative and profes¬ 
sional appearance to the screen displays 
in a program is not necessarily simple in 
any language, but some have better facili¬ 
ties than others. Microsoft COBOL-80, 
with its powerful ACCEPT and DISPLAY 
statements, is a good example. 

ACCEPT and DISPLAY allow the 
programmer to position text strings as de¬ 
sired on the screen, in either normal or 


Charles J. Saunders is a mechanical en¬ 
gineer serving as CAD manager for a 
large avionics manufacturer in Kansas. 


reverse video, then wait for operator in¬ 
put. (This is a simplification; either 
statement has additional options.) 

The mechanism for accomplishing this 
in COBOL-80 is nearly transparent to the 
programmer. The COBOL package for a 
given computer itself takes care of the 
terminal-control details. To do even some 
of the same things in FORTRAN-80, 
however, you have to know something 
about the escape sequences that control 
the terminal’s display features and cursor 
movement. 

Let’s say we have a program that needs 
to be given the radius of a circle. To posi¬ 
tion and write a prompt string at line 10, 
column 32, using reverse-video, the 
following sequence must be pro¬ 
grammed: 1. Escape E (clear screen); 2. 
ESC Y )? (direct cursor addressing, with 
“)” and “?” having suitable ASCII values to 
indicate line 10 and column 32); 3. ESC p 
(reverse video); 4. “Enter Radius”; and 5. 
ESC q (exit reverse video). 


A FORTRAN-80 program might use 
the lines found in Listing 1. These lines 
declare ESC as a BYTE variable (with 
ASCII value 27). Then the sequence 
above is output to the screen by a 
formatted WRITE statement. 

Clearly, Listing 1 is one workable, 
though inelegant, solution. 

Another possibility would be to initial¬ 
ize the entire string in a DATA statement 
and output it using an “nAl” FORMAT 
descriptor. This is done in Listing 2. 
There, we declare a BYTE array (outstr) 
with 24 elements (each element repre¬ 
senting one character); initialize the 
elements of OUTSTR; and write the string 
to the CRT screen. 

Both methods given above involve 
detailed typing and some serious contem¬ 
plation about where the cursor really 
will be. 

An additional headache is that each 
time FORTRAN-80 outputs anything to 
the screen, it does so with a leading 



BYTE ESC 

DATA ESC /27/ 


10 

WRITE ( CRT,10 ) ( ESC, I = 1,4 ) 

FORMAT ( ’ ’, A1, ’E’, A1, ’Y)?’, A1, ’ p’, 
» A1, »q», » ’ ) 

* Enter Radius:’, 


Listing 1. These FORTRAN lines are one way to provide a screen prompt. They declare 
the BYTE variable ESC, and give it the ASCII value 27. Then the four escape sequences are 
written to the screen by a formatted write statement. 



BYTE OUTSTR 
DATA OUTSTR 

( 24 ) 

/ 27, ’ E’ , 27, ’Y’, 

, 27, »p’, 


* ’E’, 1 

n’, ’t’ , ’e' , »r* , ’ ’, 

'r» , 'a', ’d’ , 


« *i», ’ 

u’ , ’s’, ’:», 27, 1 q’, ' 

’ / 


WRITE ( CRT, 

, 10 ) ( OUTSTR (I), I = 

1, 24 ) 

10 

FORMAT ( ’ i 

1 , 24A1 ) 



Listing 2. These lines provide a screen prompt by initializing an entire byte string in a 
DATA statement and outputting it using an “nAl” FORMAT descriptor. 
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carriage return. (This feature can be 
overcome by a minor modification to the 
run-time console driver; more about that 
later.) 

The implication of the leading carriage 
return is that you cannot easily do 
multiple outputs on the same line with¬ 
out repositioning the cursor each time. 


Also, complications may arise from fur¬ 
ther requirements to turn the cursor on 
or off, enter graphics mode, control the 
key click, set the type of cursor, and 
so on. 

So, the need for another approach be¬ 
comes evident. Writing a screen-oriented 
program in standard FORTRAN-80 is 


complicated and error-prone. The work 
involved in coercing such a program to 
compile and execute sensibly is burden¬ 
some at best—to say nothing of subse¬ 
quent difficulties if you ever want to 
modify it. 

Actually, the problem is true of 
FORTRAN in general. FORTRAN on a 
super-minicomputer provides no salva¬ 
tion. The version of VAX/VMS 
FORTRAN-77 that I use at my workplace 
doesn’t offer much help to a screen- 
oriented program except to provide con¬ 
trol over the sometimes unwanted car¬ 
riage return. It was in that environment, 
in fact, that I originally developed some 
routines to deal with cursor control and 
terminal attributes, as well as with some 
irregular types of data entry for character 
information. 

So, when I got my Heath system, I de¬ 
cided to work up assembly-language 
routines for the H19/H89 so that my 
home programs would be more interest¬ 
ing than is possible with the standard 
software. 

The resulting library, IPLIB, is the 
subject of this article. 

Table 1 is a list of IPLIB routines, the 
arguments they take, and a short func¬ 
tional description of each. I should note 
that these functions can supplement 
FORTRAN’S normal input/output (I/O) 
routines for numerical data. But they are 
primarily intended to facilitate handling 
of graphics, messages, and menus. 

(The entire set of IPLIB routines is avail¬ 
able from the author, and source listings 
for five of them are included with this 
article. See below.) 

Combining routines 

All right, assuming we have the 
routines, we now have to CALL them. 

To achieve a desired result, there will 
sometimes be instances when you must 
combine FORTRAN READ and WRITE 
statements with routines CALLed from 
this library. A typical application is best 
illustrated by a program fragment. 

Consider the sequence used above to 
position a prompt string: locate the 
cursor at line 10, column 32; enter 
reverse-video mode; write a text string, 
then restore normal video, and get input 
from the console. 

Instead of doing it as in Listing 1 or 2, 
the lines in Listing 3 might be used to do 
the same job by invoking IPLIB routines. 
In Listing 3, CLEAR clears the ’19’s screen 
and homes the cursor. The RVID routine 
enables/disables the reverse-video mode. 

PROMPT positions the cursor and 
outputs the text given to it—up to but not 
including the tilde character (~). PRINT 
outputs the quoted string at the current 
cursor position. There will be one normal 
video space between the colon in the 
prompt string and the cursor; execution 
pauses for the operator to enter a value for 
the variable RADIUS. For some, this may 
be a bit easier to understand than the 


PROMPT (ILIN, ICOL, 'TEXT—') 
PROMPT (ILIN, ICOL, BUFFR) 

Outputs quoted string at ILIN, ICOL cursor posi¬ 
tion. Alternatively can output a BYTE array 
(BUFFR). Final character must be delimiter. 

(Delimiter is not output.) If ILIN is set at 0, out¬ 
put begins at current cursor position. 

PRINT ('TEXT-') 

PRINT (BUFFR) 

Quoted string or BYTE array is output at current 
cursor position. Otherwise the same as PROMPT. 

GETLIN (NBYTES, BUFFR) 

Accepts up to 80 (edited) characters into BYTE 
array (BUFFR) with character count returned in 
NBYTES. 

PASWRD (NBYTES, BUFFR) 

Accepts up to 80 bytes of ‘secure’ information 
(without echo) into target BYTE array (BUFFR). 
Byte count returned in NBYTES. An underscore 
is output for each character accepted. 

GETCHR (ICHAR) 

GETCNE (ICHAR) 

PUTCHR (ICHAR) 

Accepts (get) or outputs (put) a single byte on 
console. GETCHR resumes program execution 
immediately after the key press (no <CR> 
required); GETCNE does not echo. 

DELAY (ISEC) 

Suspends execution for ISEC/10 seconds 
(2-MHz operation assumed). 

RVID (SWITCH) 

GRAPH (SWITCH) 

Enables or disables reverse-video or graphics 
modes. SWITCH = 1 will enable, SWITCH=0 
disables. 

MODE (IFUNC, SWITCH) 

Sets or resets the nine H19 configuration 
modes. IFUNC (1-9) corresponds to the P param¬ 
eter in the control string ESC x P or ESC y P. 
SWITCH = 1 sets, SWITCH =0 resets specified 
function. 

CLEAR 

Clears H19 screen, homes cursor. 

CURSOR (ILIN, ICOL) 

Positions cursor at ILIN, ICOL line and column. 

RDCURP (ILIN, ICOL) 

Reports cursor position (line, column). 

SCRPOS 

Save cursor position. 

RESPOS 

Restore cursor to saved position. 

REVSCR 

Reverse index function—causes screen to scroll 
downward. 

RESET 

Resets H19 to power-up configuration. Use 
CALL DELAY (1) before proceeding. 

ERALN (ILIN, ICOL, ICODE) 
ERAPG (ILIN, ICOL, ICODE) 

H19 line- and page-erase functions. Positions 
cursor at ILIN, ICOL, then performs function 
code. If ILIN=0, ICODE function is performed at 
current cursor position. For ERALN: ICODE=0 
erases the entire line; ICODE = 1 erases to end of 
line; ICODE =2 erases to start of line. For ERAPG: 
ICODE=0 erases to end of page; IC0DE = 1 erases 
to beginning of page. 

BLCHEK (IBUFL) 

Returns length of last I/O in bytes. 

UPCASE (STRING, NBYTES) 

Converts STRING to uppercase. 

Note: Routines assume H/Z19 uses Heath mode. Routines do not check for illegal 
arguments (either range or type). 


Table 1. Routines provided in the complete IPLIB package. 
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CALL CLEAR 
CALL RVID ( 1 ) 

CALL PROMPT ( 10, 32, 'Enter radius:"' ) 
CALL RVID ( 0 ) 

CALL PRINT ( ’ ~» ) 

READ ( KEYBD, 10 ) RADIUS 


Listing 3. These lines might be used to call IPLIB routines. The routines would clear the 
screen; set reverse video; output a prompt at screen location 10,32; set normal video; 
output a space character; and get an input from the terminal. (The ~ is an arbitrary 
delimiter and won’t be printed; see text.) 


BYTE STRING (3) 

DATA STRING /27,'E’,'~'/ 

CALL PROMPT (1,1,STRING) 


Listing 4. An example using an initialized BYTE array (STRING). This declares a 
three-element BYTE array and gives it the value ESC E. Later, this would be employed by 
the PROMPT routine. 


CALL GRAPH ( 

1 ) 



CALL PROMPT ( 


20, 

'faaaaaaaaaaaaaaaaaaaaaaaacT' ) 

DO 100 1=5, 

8 



CALL PROMPT ( 

I, 

20, 

) 

100 CALL PROMPT ( 

I, 

46, 

) 

CALL PROMPT ( 

9, 

20, 

'eaaaaaaaaaaaaaaaaaaaaaaaad"' ) 

CALL GRAPH ( ! 

0 ) 




Listing 5. Combining the PROMPT routine with the graphics-character capability (turned on 
by GRAPH) enables a screen prompt to be surrounded by the Heath/Zenith block-graphics 
characters. Here, the graphics-character equivalent of the lowercase “a” provides a bold 
horizontal line, and the “f”, “c”, “e”, and “d” produce corners for a box to be drawn on the 
screen. 


escape sequences used in the previous 
example. 

The PROMPT routine is somewhat more 
powerful than it first appears. In fact, it 
can send to the terminal virtually any 
ASCII byte string initialized to contain 
as the final character. Thus it can 
selectively erase one or more character 
positions anywhere on the screen by 
outputting a space. 

Listing 4 is an example with an in¬ 
itialized BYTE array used as a parameter 
for the PROMPT routine. Listing 4 will de¬ 
clare a three-element BYTE array (string) 
and give it the value ESC E. (The ~ won’t 
be output.) Those lines will send ESC E to 
the terminal; this will blank the screen 
and home the cursor, the same function 
provided by the routine CLEAR. The 
STRING reference in the CALL statement 
will point to the first character of the 
array— STRING(I) —on entry to the sub¬ 
routine. Then all characters up to the 
delimiter will be output. 

This example uses line 1, column 1 as 
the desired cursor position; that would be 
its position after receiving the ESC E, 
anyway. 

Incidentally, the was chosen as the 
delimiter because it is seldom used either 
in normal or graphics mode; as well, it’s a 
standard printing character which is usa¬ 
ble with virtually all text editors. Because 
we are using it as a delimiter, it cannot be 
displayed on the screen using PROMPT or 


PRINT. 

We must use a delimiter of some kind, 
such as Otherwise, we would have 
to give the routine the number of 
characters to send, in order that it would 
not overrun the source array into some 
other data or program area. For my 
purposes, the sacrifice of this one charac¬ 
ter was well worth not having to count 
bytes. 

In my own use of the PROMPT routine, I 
lean heavily on the use of quoted strings 
as the third argument. I find this a more 
convenient alternative than declaring a 
variable (as in Listing 4). This is definitely 
acceptable, although the practice is 
apparently neglected by quite a few 
users. (It’s poorly documented.) The 
FORTRAN-80 compiler “knows” that it 
should pass a quoted string by value, and 
a variable by reference (as a label). 

Also, INTEGER variables are acceptable 
for arguments 1 and 2. It is important to 
contain the values of those arguments 
within 1 to 25 (lines) and 1 to 80 
(characters) respectively. The routines 
which position the cursor are looking 
only at the low byte of the argument, inci¬ 
dentally, and contain no error checking. 

Combining FORTRAN and 
assembly language 

Combining MACRO-80 assembly lan¬ 
guage and FORTRAN-80, we can gain an 
extension to FORTRAN byte-string out- 


SOLARSIM 

James Tursa 

The Solar System 
Simulation Program 

SOLARSIM is a dynamic 3-D color 
graphics simulation of our solar system 
and nearby star systems. It simulates 
the planets, 250 asteroids and comets 
(including Halley’s), and over 800 
stars, nebula and galaxies (you can add 
more!). View and identify the stars and 
solar system from any point on Earth 
or nearly any point in space and at any 
specified time or date. Great for stellar 
navigation, tracking comets and plan¬ 
ets, and learning the positions and 
shapes of the constellations. SOLAR¬ 
SIM comes with a high-quality 50-page 
manual. SOLARSIM (IBM® version) has 
both medium-resolution color and 
high-resolution single color modes. 

Only $29.95 for a limited time! 

(Please add $2 for shipping. Texas residents add 
sales tax. Overseas orders should add an extra $5. 

Available for the IBM PC/XT/PCjr/AT and 
compatibles, Zenith® Z-100, and the TI® Pro. 

System Requirements: 

128K RAM & Color/Graphics Adapter (IBM) 

192K RAM (Z-100) 

256K RAM (TI Pro) 

DOS 2 or later (except Z-100) 

Send check, money order or COD orders to 
CYGNUS, P.O. Box 57825, Webster, TX 77598, 
‘713) 486-4163 

Credit card orders only: 
s 800) 622-4070 (Nat'1) 

(800) 942-7317 (ILL) 
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Coming Up In August: 

The 1986 
Buss Directory 

The Buss Directory 
provides you with 
information on hundreds of 
suppliers to the 
Heath/Zenith community. 

It includes hardware, 
software, peripheral 
products, and supplies you 
can use to complete your 
computer system. A 
$12.50 value, The Buss 
Directory comes free with 
your subscription to Buss. 

For information on 
subscribing to Buss , see 
the ad on page 15. 

Send in your order today! 
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Z-DOS and 
MS-DOS Users: 






256 pages 


CP/M Users: 

The FlipFast Guide to Zenith/Heath 
CP/M-80/85 is the guide you’ve 
been waiting for! 

For each CP/M command or 
subcommand find 

• required syntax • typical 
applications • specific examples 

• command requirements 

• application notes • error 
message listings 

Easily refer to listings of 

• CP/M 2.2 system calls 0-40 

• BIOS jump table • 8080/8085 op 
codes • escape sequences and 
key functions 

Plus additional technical 
information on 

• the disk parameter block • disk 
parameter headers • file control 
blocks • CP/M memory addresses 

• contents of first page in memory 

Features a 6-page index of error 
messages. 

Use the coupon on the next page 
to order your copy today. 


m 



slA stf£D 

35°/o 


190 pages 

Published in 1 984 by S-A Design Books 


Get quick access to 
MS-DOS/Z-DOS 
user commands in 
The FlipFast Guide to 
Zenith/Heath MS-DOS/Z-DOS 


This FlipFast® MS-DOS/Z-DOS command reference is the 
product of extensive research and experience by the author, William 
M. Adney. It contains—in part—information that is available from no 
other source. But more importantly, it is designed to be an easy-to- 
use reference forthe MS-DOS/Z-DOS operating system commands. 

While this guide is aimed at users who have some basic know¬ 
ledge of MS-DOS/Z-DOS commands, it can be successfully used by 
beginners to learn both the simple and complex features of MS- 
DOS/Z-DOS. Each command isclearly illustrated with examplesand 
brief explanations of operating and functional requirements. 
Subcommands for batch-file processing are covered, as are the 
special commands specific to Zenith/Heath applications within MS- 
DOS (version 2.0) and Z-DOS (version 1.25). 

This FlipFast® command reference will eliminate the frustration 
that often accompanies an attempt to quickly locate specific MS- 
DOS/Z-DOS information. The following is provided for each MS- 
DOS/Z-DOS command or subcommand: 

• The Name of each command is listed alphabetically in the 
FlipFast® reference sections. 

• Command Syntax follows the name and includes both required 
and optional parameters. 

• A short explanation of the typical Application of the command or 
subcommand is provided. 

• Useful Examples are detailed that include an explanation of 
command function. 

• A list of Requirements illustrate correct/optimum command 
operation. 

• Application notes are included about specific usage, including 
“quirks,” tips, etc., developed from extensive testing. 

• Finally, Error messages are listed and explained for each 
command, where applicable. (Many error messages presented 
in these lists are not covered in other literature.) 

This MS-DOS/Z-DOS FlipFast® guide also includes a complete 
cross-reference to over 500 MS-DOS/Z-DOS error messages. This 
list is particularly helpful for the user who is unsure of the source of 
the displayed message (e.g., from one of the disk resident com¬ 
mands, those built in to MS-DOS/Z-DOS, a Winchester error, etc.). 
Each message includes a page reference to the command that 
developed the error (and often includes recovery tips.) 

Appendices are also included in this guide that provide a FlipFast® 
reference to EDUN and all the EDLIN subcommands, a decimal/ 
hex/ASCII/control-key/MS-DOS-call conversion chart, and a glos¬ 
sary of terms. 

Use the coupon on the next page 
to order your copy today. 
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I want to get 
the most out of 
my operating system! 


Send me 

□ Zenith/Heath MS-DOS/Z-DOS 

_copies @$1 2.95each = $_ 

□ Zenith/Heath CP/M-80/85 

__copies @ $7.95 each = $ _ 

+ $2.50 shipping charge 
per order in U.S./Canada= $__. 

or 

+ $4.00 shipping charge 
per book sent overseas = $ 

Total = $ _ 


Name_. 

Address 


□ Payment enclosed (checks must be in 
U.S. dollars payable on a U.S. bank) 

□ Charge my: □ VISA □ MasterCard 

Card #_ 

Expires_ 

□ I’m buying two FlipFast Guides—send me 

my FREE copy of the book, How to Use: 
Zenith/Heath Computers. (For books sent 
overseas, please add $4.00 shipping charge 
to your payment.) 


Mail this card today to: 
Sextant Publishing Company 
716 E Street S.E. 
Washington, DC 20003 


22-M/C 


I want to get 
the most out of 
my operating system! 


Send me 

□ Zenith/Heath MS-DOS/Z’DOS 

_copies @$1 2.95each = $_ 

□ Zenith/Heath CP/M-80/85 

_copies @ $7.95 each = $ _ 

+ $2.50 shipping charge 
per order in U.S./Canada * $__ 
or 

+ $4.00 shipping charge 
per book sent overseas = $ 

Total = $__ 


Name_ 

Address 


□ Payment enclosed (checks must be in 
U.S. dollars payable on a U.S. bank) 

□ Charge my: □ VISA □ MasterCard 

Card #_ 

Expires*_ 

□ I’m buying two FlipFast Guides—send me 
my FREE copy of the book, How to Use: 
Zenith/Heath Computers. (For books sent 
overseas, please add $4.00 shipping charge 
to your payment.) 


Mail this card today to: 
Sextant Publishing Company 
716 E Street S.E. 
Washington, DC 20003 


22-M/C 













































Send me the FlipFast Guide 
to my Heath/Zenith operating system: 



□ Zenith/Heath 
MS-DOS/Z-DOS 


256 pages 



□ Zenith/Heath 
CP/M-80/85 


190 pages 


Each guide features 

• Easy-to-access information for Heath/ 
Zenith users 

• Specific information for each operating 
command or subcommand 

• Easy-to-use listings and tables 

• Error message listings 


To order your copies, fill out the reverse 
side of this card today and mail it to 
Sextant Publishing Co. 

716 E Street, S.E. 
Washington, DC 20003 


Send me the FlipFast Guide 
to my Heath/Zenith operating system: 



□ Zenith/Heath 
MS-DOS/Z-DOS 


256 pages 



□ Zenith/Heath 
CP/M-80/85 


190 pages 


Each guide features 

• Easy-to-access information for Heath/ 
Zenith users 

• Specific information for each operating 
command or subcommand 

• Easy-to-use listings and tables 

• Error message listings 


To order your copies, fill out the reverse 
side of this card today and mail it to 
Sextant Publishing Co. 

716 E Street, S.E. 
Washington, DC 20003 
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EE 


5V 4 

8 


SS DD 104/-1D 
DS DD 104/2D 
SS SD 3740/1 
DS DD 3740/2D 


BF 


5V4 

8 


SS DD MD1 
DS DD MD2 
SS DD FD1 
DS DD FD2 


Flip ’N File Mini XT 
Flip 'N File 50 

Perfect Data Head Cleaning Kits 
20 Color Coded Labels 


30 

100 

Qty 

Qty 

2.01 

1.86 

2.69 

2.49 

2.77 

2.56 

3.51 

3.25 

★ Fast 


Delivery 

1.42 

1.31 

1.94 

1.80 

3.04 

2.81 

3.31 

3.06 

5!4 

8 

19.35 

_ 

14.94 

24 50 

18.00 

11.95 

.25 

.30 


CALL 818-706-8602 

^ Credit For USA Direct Dial Call ^ 


With Any Disk Order. 


Disks ’n Things 

555 S. Palm Canyon, #31 7 
Palm Springs, CA 92264 


Free Price List Available 
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Affordable Computer Components, 
Equipment, Supplies & Services 

ACCU-CUT MICROPERFED PAPER 

20# bond paper that is like a 
sheet of typing paper when the 
perfs are removed. 3,000 

sheets per box. $30.00 

INDEX AND POST CARDS 

Continuous cards can greatly 
improve productivity. 4,000 
cards per box. 

5*3 index cards $27.00 

5.5*3.5 post cards $36.00 

Other sizes also available! 
RIBBONS 

Epson MX,RX,FX-80 cart. $4.50 
" MX,FX,RX-100 $7.50 

Okidata 80,82,83,92,93 $2.50 

Heath H-14 $2.50 

Star 10,10X,15,15X,SG10 $2.50 

Ribbons and printwheels for 
hundreds of printers are in 
stock. May we save you money 
on your next purchase? 

ALL PRICES FOB NORRISTOWN, PA 
TERMS: Checks, money orders or 
COD. NO CREDIT CARDS. 


(215) 279-3320 



P.O. Box 1053 
Norristown, PA 19404 

Affordable is our First Name. 
Affordability is our Aim. 



PROMPT.MAC VER 1.3 



FORTRAN-80 callable routine to output char string to HI9 CRT 


screen at specified line, column. CP/M 2.2.03 SYSTEM 


USAGE: CALL PROMPT ( ILIH, ICOL. 'TEXT"' ) 


CALL PROMPT ( 3, 

. 45, »TEXT~' ) 


CALL PROMPT ( 1, 

20, BUFFI ) 


BUFFI is a BYTE or INTEGER*1 array, initialized such 


that the last character 

ARGUMENTS: 

is the n ~" (required) delimiter. 


INPUT: ILIN, ICOL - (Integer) LINE, COLUMN 


If 

ILIN is set 0, cursor position 


is 

not changed 


TEXT - character 
OUTPUT: NONE 

string, terminated by n ~ tt 


Argument passing from MACRO-80 program: 


HL points to first argument (IR0W) 


DE points to second argument (ICOL) 


BC points to third argument, the variable-length 


(at compile time) 

string, delimited by a 


NOTE: The is definitely required! If omitted, an adverse 


effect on the calling program will result when this routine 


drives off the end of your intended output string looking 


for the first n ~ w character. 


ESC EQU 27 

; ESC character 


OFFSET EQU 31 

; HI9 cursor position offset j 


CURP0S EQU »Y» 

; follows ESC for positioning 


DELIM EQU 

; text string delimiter 

EXTERNAL $TTY0T 


! ENTRY PROMPT 


PROMPT: 



PUSH B 

save ''string j 


MOV A,M 

get "ILIN 


ORA A 

is it a 0? 


JZ N0CURS 

skip cursor positioning 


STA ILIN 

Store temporarily 


XCHG 

now get "ICOL 


MOV A,M 

put it in A 


STA ICOL 

Store temporarily at ICOL 


MVI A, ESC 

Begin cursor position sequence 


CALL $TTY0T 

MVI A, CURP0S 

output ESC to CRT 


CALL $TTY0T 

"Y" sent to CRT 

5 

LDA ILIN 

desired line position 


ADI OFFSET 

add offset 


CALL $TTY0T 

output the character 

* 

LDA ICOL 

desired column position 


ADI OFFSET 

add offset 


CALL $TTY0T 

output it 

i 

» 

Cursor positioned IF called for, now output the string... 

N( 

DCURS: POP H ; 

"string, saved from B 

PUTST: MOV A, M ; 

put first char in A 


CPI DELIM ; 

is it delimiter? 


JZ DONE ; 

finished if so 


CALL $TTY0T ; 

otherwise output it 


INX H ; 

increment memory pointer 


JMP PUTST ; 

loop for next char 

DONE: RET ; 

to calling program 

7 

ILIN: DS 1 ; 

storage for lin, col 


ICOL: DS 1 


7 

END 



Listing 6. Source code for the PROMPT routine. 


Circle #105 on Reader Service Card 


80 Sextant May-June 1986 






















. *H***HH««««*«**H*HHHHH«**«#*«#«««««**«**»«***«*«« 

; GETCHR.MAC VER 1.3 

; FORTRAN-80 callable routine to accept the next character 
; typed with echo. Program resumes execution immediately 
; following the key press. CP/M 2.2.03 SYS. 

; USAGE: CALL GETCHR ( ICHAR ) 

; PARAMETER: 

; INPUT: NONE 

; OUTPUT: ICHAR - byte typed at console, declared as 

; BYTE or INTEGER*1 in calling prog. 

. ************ «ftft«««»ftft»ft««»ft»»**»»««#»************************ 

BDOS EQU 5 ; BDOS entry point 

CONINP EQU 1 ; Console input function 

ENTRY GETCHR 
GETCHR: 


PUSH 

H 

; save ''CHAR 

MV I 

C, CONINP 


CALL 

BDOS 

; char now in A reg 

POP 

H 

; restore ''CHAR 

MOV 

M, A 

; where it needs to go 

RET 


; to calling program 

END 




Listing 7. Source code for the GETCHR routine. 


Listing 8. Source code for the PASWRD routine. 


**«»**««*««#t« 

PASWRD.MAC VER 1.3 

FORTRAN-80 callable routine to accept secure byte string 
e.g., a password, without echo. Maximum string 80 chars- 
allows an entire F80 input line before (automatic) return. 

BS and DEL are accepted and will delete the last character. 

The routine types an underscore for each byte entered 
on the H19 CRT. CP/M 2.2.03 SYS. 

USAGE: CALL PASWRD ( NBYTES, BUFFR ) 

ARGUMENTS: 

INPUT: BUFFR - Name of INTEGER*1 or BYTE array to store 
the string 

OUTPUT: NBYTES- NBYTES - Actual number of bytes accepted 
BUFFR - BYTE array loaded with NBYTES characters 

Calling program declarations: INTEGER NBYTES 

BYTE BUFFR ( 80 ) 

BUFFR may be EQUIVALENCEd with other buffers to save space if 
not needed simultaneously. 

Note: A character which is backspaced over is not actually 
deleted from BUFFR, but the pointer to BUFFR is de¬ 
cremented so that the next character input will replace 
the deleted one. Use the character count NBYTES to 
overcome this limitation. In practice, MAXCH 
will be much less than that used in this routine, and 
may be adjusted if storage is important. 


MAXCH 

EQU 

80 

; buffer size 

BS 

EQU 

8 

; backspace char 

SP 

EQU 

32 

; space char 

CR 

EQU 

0DH 

; carriage return 

DEL 

EQU 

07FH 

; DEL char 

USCORE 

EQU 

t i 

; underscore char 

BDOS 

EQU 

5 

; BDOS entry point 


put. In MACRO-80 and FORTRAN-80 
programs, COMMON statements can be 
used to let them share data blocks. This 
makes it possible for FORTRAN to access 
large strings of text which have been set 
up in an assembler routine. Alternatively, 
global labels in the MACRO-80 program 
can be declared EXTERNAL in the 
FORTRAN program. When the label is 
used in the string argument of PRINT or 
PROMPT, the bytes following the label up 
to will be output. 

Another illustration 

For another illustration, the GRAPH 
routine can be used to assist in creating a 
box such as might be used for data entry 
on a business form. Using DO statements 
and INTEGER variables in the PROMPT 
CALL, it is possible to draw horizontal and 
vertical lines on the screen. 

To do so, GRAPH simply sets and resets 
graphics mode. Listing 5 shows an exam¬ 
ple of its use. 

What happens when you CALL a 
routine? 

Early in the development of my 
routines, I tried to write my functions en¬ 
tirely in FORTRAN-80. I discovered that 
this was impossible; assembly language 
would be needed to implement system 
services of CP/M’s basic disk output sys¬ 
tem (BDOS). So, I was disappointed that 
Heath/Zenith’s current FORTRAN docu¬ 
mentation contained no mention whatso¬ 
ever of the argument-passing conventions 
used by FORTRAN-80. 

A letter to one of the Zenith software 
consultants did produce some informa¬ 
tion that appeared to be original (not re¬ 
written by Zenith) Microsoft FORTRAN- 
80 documentation. In any event, it was 
sufficient to enable me to write what I 
needed using MACRO-80 for most of the 
routines. 

Briefly, when the FORTRAN-80 com¬ 
piler encounters a CALL statement in the 
source program, it simply generates a ma¬ 
chine-language CALL referencing the ap¬ 
propriate routine. Depending upon the 
number of arguments passed (if any), one 
or more pairs of central processing unit 
(CPU) memory registers (b, C, D, E, H, or 
l) will be used to point to memory 
addresses of those arguments. 

For example, on entry to a subroutine 
using three arguments, register pair HL 
contains the location of the first argu¬ 
ment; DE has the address of the second; 
and BC points to the third. Naturally, each 
argument is two bytes long, since these 
are 16-bit addresses. In a routine refer¬ 
encing more than three parameters, BC 
points to the low byte of a continuous data 
block containing two-byte pointers to the 
remaining arguments. 

The compiler generates code which 
loads the registers with the appropriate 
values before the actual jump to the 
subroutine. Naturally, it is up to the 
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programmer to make sure that the 
subroutine knows the number and types 
of arguments being used. And the 
programmer must restore the data and 
pointers before returning to the calling 
program. At the end of the subroutine, a 
RET opcode is inserted for the return to 
the calling program. 

Stack management may be left “to 
chance” if few bytes are needed (i.e., few 
PUSHes or CALLS are used within your 
routines). But if your assembler routines 
have many nested calls, the best policy is 
probably to save the stack pointer on en¬ 
try to your routine. You can switch it to a 
local stack with known sufficient space 
and return it to the saved stack area when 
finished. It is also possible to allocate 
more stack space in the main program 
with the /P compiler switch (as detailed in 
the FORTRAN-80 documentation). 

The source code 

Source listings for the routines PROMPT, 
GETCHR, PASWRD, MODE, and GRAPH are 
found in Listings 6 through 10. 

In the source code for the routines in¬ 
cluded here, the comments are mostly 


Based upon the 
source code given, it 
should not be difficult 
to devise the other 
functions. 


self-explanatory. The inner workings for 
many of the others are similar. Because of 
space limitations, not all source listings 
could be included. As indicated above, 
however, I will gladly make the remain¬ 
der of them available to interested 
individuals. 

Based upon the source code given, it 
should not be difficult to devise the other 
functions—as well as some new and dif¬ 
ferent ones. No difficult assembly lan¬ 
guage is necessary; CP/M system 
services and Microsoft console-output 
routines are employed wherever practi¬ 
cal. The entire library occupies less than 
two kilobytes of disk space. 

I have assumed throughout this text 
that the H19/H89 is set up as described in 
the Heath literature and that Heath Mode 
is selected. 

The benefits? 

What are the benefits? Using these 
routines, you can (relatively) easily per¬ 
form the following functions on your 
H19/H89 using FORTRAN-80. The 
subroutines which can be used to per¬ 
form the functions are noted in square 
brackets if their source code accompanies 
this article. The subroutines in paren¬ 
theses are described in Table 1. 

1. Include a “press any key to continue” 



DIRIO 

EQU 6 


PSTR 

EQU 9 

ENTRY 

PASWRD 


PASWRD 

PUSH 

H 


PUSH 

D 

f 

XRA 

A 


STA 

COUNT 

GETC: 

MV I 

C, DIRIO 


MV I 

E, 0FFH 


CALL 

BDOS 


ORA 

A 


JZ 

GETC 

» 

CPI 

BS 


JZ 

BSPACE 


CPI 

DEL 


JZ 

BSPACE 


CPI 

CR 


JZ 

DONE 

> 

POP 

H 


MOV 

M, A 


INX 

H 


PUSH 

H 

* 

LXI 

H, COUNT 


INR 

M 


LXI 

D, UNDOUT 


CALL 

PRNT 

5 

LDA 

COUNT 


CPI 

MAXCH 


JNZ 

GETC 

DONE: 

POP 

B 


POP 

H 


LDA 

COUNT 


MOV 

M, A 


INX 

H 


XRA 

A 


MOV 

M, A 

> 

RET 


! 

BSPACE: 

LDA 

COUNT 


ANA 

A 


JZ 

GETC 

» 

POP 

H 


DCX 

H 


PUSH 

H 

> 

LXI 

H, COUNT 


DCR 

M 

» 

LXI 

D, BSOUT 


CALL 

PRNT 


JMP 

GETC 

PRNT: 

PUSH 

H 


PUSH 

D 


PUSH 

B 


MV I 

C, PSTR 


CALL 

BDOS 


POP 

B 


POP 

D 


POP 

H 


RET 

; prnt 

BSOUT: 

DB 

BS, SP, BS, 

UNDOUT: 

DB 

USCORE, 

COUNT: 

DS 

1 


END 


; DIRect console I/O 
; Print console STRing 


save ~NBYTES 
save ~BUFFR 

zero 

COUNT = 0 

get char using direct I/O 
(input) 

A = char or 00h 
char there? 
if not, loop 

backspace? 
handle backspace 
DEL? 

treat as backspace 
a CR? 


continue, get ~BUFFR 
char to BUFFR 
increment pointer 
save it 

point to COUNT 
increment 

point to underscore 
print it 

retrieve COUNT 
MAXCH characters? 
no, get another 

''BUFFR off stack 

Kbytes 

A = COUNT 
lo byte of NBYTES 
incr mem pointer 
zero 

hi byte of NBYTES 
to calling program 


; char COUNT 
; 0 ? 

; yes, ignore BS 
; decrement memory pointe 


; decrement COUNT 


; erase underscore 


; prints string on CRT 


; Backspace string 
; UnderSCORE 
; COUNT 
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MODE.MAC VER 1.3 

FORTRAN-80 callable routine to control the HI9 modes. 

Cursor position remains unchanged. CP/M 2.2.03 SYSTEM 

USAGE: CALL MODE ( IFUNC, SWITCH ) 

Example: CALL MODE ( 2, 1 ) enables key click 

NOTE: NO error checking utilized - programmer must be sure that 
valid arguments are supplied. 

PARAMETERS: 

INPUT: IFUNC - function code (1-9) (INTEGER) 

1- Enable 25th line 2- No key click 3- Hold screen mode 

4- Block cursor 5- Cursor OFF 6- Shift keypad 

7- Alt keypad mode 8- Auto LF w/CR 9- Auto CR w/LF 

SWITCH - 1 for SET, 0 for RESET (INTEGER) 

OUTPUT: NONE 



ESC 

EQU 

27 

; ESCape char 


ON 

EQU 

1 x * 

; SET 


OFFSET 

E0U 

030H 

; binary to char 


OFF 

EQU 

’y 1 

; RESET 

EXTERNAL $TTY0T 




ENTRY 

MODE 




MODE: 

PUSH 

H 


; save "IFUNC (ARG#1) 


PUSH 

D 


; save "SWITCH (ARG#2) 

» 

MV I 

A, ESC 


; send ESC 


CALL 

$TTY0T 




POP 

H 




MOV 

A, M 


; get switch 


ANA 

A 


; a 0? 


JZ 

SENDY 


; if so send ’y 1 


MV I 

A, ON 


; otherwise send ’ x’ 


JMP 

SEND 1 



SENDY 

: MV I 

A, OFF 



SEND1 

: CALL 

$TTY0T 


; send it 

J 

POP 

H 


; "IFUNC 


MOV 

A, M 


; A = IFUNC 


ADI 

OFFSET 


; add 030h 


CALL 

$TTY0T 


; send mode 


RET 



; to calling program 


END 


Listing 9. Source code for the MODE routine. 


pause. (It doesn’t have to be RETURN.) 
[GETCHR —Listing 6] 

2. Erase any number of character 
positions anywhere on the screen (as well 
as use any other H19 erase function). 
[PROMPT —Listing 7] (eraln and ERAPG in 
Table 1 can also be used.) 

3. Position the cursor anywhere on the 
screen and/or output a text string or 
graphics at the current cursor position. 
[PROMPT —Listing 7] (PRINT and CURSOR 
can also be used.) 

4. Input a character string without 
echoing to screen. [PASWRD —Listing 8] 

5. Change terminal modes, such as 
cursor type, key click, enable 25th line, 
scroll-hold, etc. [MODE —Listing 9] 

6. Enter and exit graphics and reverse- 


video modes. [GRAPH —Listing 10] (Also 
RVID.) 

7. Input or output a single byte (virtu¬ 
ally anything) without using FORTRAN 
I/O. (getchr, putchr) 

8. Delay program execution a specific 
number of seconds, (delay) 

9. Accept a character string of up to 80 
characters, permitting minimal CP/M 
editing—backspace/delete. (The charac¬ 
ter count is returned as an argument.) 
(getlin) * 

10. Cause terminal lines to scroll down 
rather than up. (REVSCR) 

11. Suppress the STOP at the conclusion 
of a program. (CURSOR) 

12. Reset the terminal to power-up 
condition. (RESET) 


Bold, Stylish Text 
ter t-l) and H-§9! 

T-Prom provides 
an entirely new look 

for your CRT display. All of the text characters 
are enhanced for greater style, clarity and 
boldness. Now you have a choice between 
“stick” letters and clear, stylish screen text. 

T-Prom is a plug-in replacement for the 
original character generator ROM, and is 
priced at only $19.95 including shipping, docu¬ 
mentation, and installation instructions. 
(Another new product, GT-Prom offers the 
combined benefits of T-Prom and G-Prom for 
only $24.95. Write for information on G-Prom.) 

Send your order to: 

NORCOM 

9630 Hayes 

Overland Park, KS 66212 


Circle #163 on Reader Service Card 


EXAM BUILDER 

The Most Comprehensive Exam Storage 
and Generation System on the Market- 
In Use In Over 200 Major Universities 

• Multiple User-Chosen Subjects 

• Complete Question Entry/Edit 
Capability 

• Random or teacher-selected items 
for finished exam 

• Single or Multi-Subject Exams 

• Printed copy is ready for 
reproduction 

• Master list print capability 

• Password protected answer keys 

• Zenith, Apple, TRS-80, IBM 
School Purchase Orders Accepted 

No Time Limit Guarantee 
$99.95 

(316) 682-0156 

A.U. SOFTWARE—DEPT. ST 
P.O. Box 8369 
Wichita, KS 67208 


Circle #130 on Reader Service Card 
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13. Perform uppercase conversion of 
strings. (UPCASE) 

14. Obtain the length (bytes) of the last 
FORTRAN-80 I/O. (blchek) 

This list is by no means exhaustive, but 
should give the prospective user some 
ideas. 

Using these routines in your 
FORTRAN-80 programs is not without a 
few drawbacks. Most obvious is that 
program portability is severely compro¬ 
mised, unless you are willing to do some 
system programming for any other desti¬ 
nation hardware. 

Also, the source program may become 
noticeably longer. Since some of the 
routines have very specific functions, sev¬ 
eral consecutive calls may be required to 
get a single job done. (Bear in mind, 
though, that large blocks of calls may be 
integrated into other subroutines, keep¬ 
ing the main program uncluttered.) A fur¬ 
ther limitation is that these routines will 
work only for console output; they are not 
intended for output to a line printer or 
disk. 

Modifying the console driver 

Finally, without the console-driver 
modification mentioned earlier, none of 
these routines will easily position the 
cursor for multiple FORTRAN writes on 
the same line. (However, they will work 
well for positioning the cursor prior to a 
READ.) 

I overcame that shortcoming by chang¬ 
ing the FORLIB runtime library module 
TTY DRV. A listing for the modified FORLIB 
module TTYDRV is shown in Listing 11. 

The TTYDRV alteration implements the 
non-standard “$” character as a fifth 
carriage-control character in addition to 
the “ ” (space), “ + ”, “1”, and “0”. It also 
produces escape sequences that clear the 
screen and home the cursor when the “1” 
is programmed. When this modified 
driver sees the it suppresses the usu¬ 
al leading carriage return. 

Users who have been bothered by the 
lack of control over this character in the 
past will recognize that the driver modifi¬ 
cation alone will solve a number of the 
problems that some IPLIB routines were 
intended to overcome. The benefit of us¬ 
ing IPLIB is that the cursor positioning 
routines can be used successfully prior to 
a FORTRAN write. 

The modification adds only a few bytes 
to TTYDRV, and the module itself is easily 
placed in FORLIB. REL using LIB.COM. It is 
also possible to add the IPLIB routines to 
FORLIB. REL, so that only the default li¬ 
brary search is done during linking. The 
sequence shown in Listing 12 will build a 
new FORLIB.REL library using LIB80.COM 
or LIB.COM. (I assumed that the new 
TTYDRV. REL module and all other files are 
located on the default disk.) 

Be certain that FORLIB.REL is backed 
up before performing any operation with 
library managers. The library manager 
will produce a new FORLIB. REL, so we 


GRAPH.MAC VER 1.3 

FORTRAN-80 callable routine to set or reset HI9 graphics mode. 
Cursor position remains unchanged. 

USAGE: CALL GRAPH ( SWITCH ) 

PARAMETER: (INTEGER) 

INPUT: SWITCH - 1 sets GRAPHICS MODE 
0 sets NORMAL 

On entry, HL points to the argument. 



BDOS 

EQU 5 

; BDOS entry point 


ESC 

EQU 27 

; ESC character 


SETG 

EQU »F» 

; for GRAPHICS 


RSTG 

EQU »G* 

; for NORMAL mode 


PSTR 

EQU 9 

; BDOS print string 

ENTRY 

GRAPH 



GRAPH: 

MOV 

A, M 

; get argument 


CPI 

1 

; want graphics? 


JZ 

GRPH 



LXI 

D, NMODE 

; otherwise normal 


JMP 

OUTSTR 


GRPH: 

LXI 

D, GMODE 


OUTSTR 

: MV I 

C, PSTR 



CALL 

BDOS 



RET 




GMODE: DB ESC, SETG, *$’ 

NMODE: DB ESC, RSTG, »$’ 

END 


Listing 10. Source code for the GRAPH routine. 


Listing 11. A modified version of the FORLIB console driver, TTYDRV. This implements the 
non-standard “$” character as an additional carriage-control character. When this modified 
driver detects the $, it suppresses the carriage return that would otherwise occur at the 
start of every WRITE statement in FORTRAN. 


TTY I/O Driver (MODIFIED) 

Adapted from Microsoft-supplied TTYDRV.MAC 

Accepts additional carriage-control character n $ n to 
suppress carriage return before start of formatted 
FORTRAN output. 

USAGE: WRITE ( 5, 10) 

10 FORMAT (’$', 1 No leading <CR>!’) 

...will output the quoted string 
at the current cursor position. 

Changes to original file statements are lower case, two 
lines are commented out with n ; n and n c/o n in the label 
field. 


y 

EXT 

$I0ERR, $BF, $BL, $ERR, $TTYIN, $TTY0T 

IRECER 

EQU 

ENTRY 

022 

$DRV3 

; Input record too long 

$DRV3: 

DW 

DRV3FR 

Formatted READ 


DW 

DRV3FW 

Formatted WRITE 


DW 

DRV3BR 

Binary READ 


DW 

DRV3BW 

Binary WRITE 


DW 

DRV3RE 

REWIND 


DW 

DRV3BA 

BACKSPACE 


DW 

DRV3EN 

ENDFILE 

DRV3EN: 

XRA 

A 

These operations are 

NO-OPS for TTY 

DRV3RE 

EQU 

DRV3EN 
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DRV3BA EQU 
RET 

DRV3EN 


DRV3BW: JMP 

$I0ERR 

; Illegal operation 
; (print error and return) 

DRV3BR EQU 

DRV3BW 

; likewise... 

; F 0 R M A T 

TED R 

E A D 

DRV3FR: XRA 

A 

; zero accumulator 

STA 

$BL 

; Zero Buffer Length 

DRV31: CALL 

$TTYIN 

; Input a character 

ANI 

127 

; AND off parity 

CPI 

10 

; ignore LINE FEEDS 

JZ 

DRV 31 


PUSH 

PSW 

; save char 

LHLD 

$BL 

; get char position in BUFFER 

MV I 
XCHG 

H, 0 

; only 1 byte 

LHLD 

$BF 


DAD 

D 

; add offset 

POP 

PSW 

; get the character 

MOV 

M, A 

; put in BUFFER 

INX 

D 

; increment $BL 

! XCHG 



SHLD 

$BL 

; save it 

CPI 

13 

; CR? 

RZ 


; done if yes 

MOV 

A,L 

; $BL 

CPI 

128 

; max is decimal 128 

| JC 

DRV31 

; get another char 

| CALL 

$ERR 


DB 

IRECER 

; input rec too long 

XRA 

RET 

A 

; clear flags 

; F 0 R M A T 

TED W 

RITE 

DRV3FW: LDA 

$BL 

BUFFER length 

ORA 

A 

zero? 

RZ 


BUFFER Empty 

LHLD 

$BF 

BUFFER address 

DCR 

A 

Decrement buffer length 

PUSH 

PSW 

save bl 

; c/o MVI 

A, 13 

CR 

; c/o CALL 

$TTY0T 

Output it 

MOV 

A, M 

Get first char in BUFFER 

cpi 


want to suppress cursor movement? 

jz 

dr3fw2 

no <cr>, <lf> or anything 

CPI 

>+» 

No line feed, just <CR> needed 

JZ 

dr3fcr 


CPI 

» v 

Need <FF>? 

JNZ 

DR3FW1 

if not, check for other 
carriage controls 

MVI 

A, 12 

<FF> 

CALL 

$TTY0T 

Output it 

JMP 

dr3fcr 


DR3FW1: MVI 

A, 10 ; 

; lf 

CALL 

$TTY0T | 

; send it 

MOV 

A, M ; 

; get character back 

CPI 

i t 

i 


JZ 

dr3fcr ; 

; no more <LF>’s 

CPI 

»0» ; 


JNZ 

dr3fcr ; 

; no more <LF>'s 

MVI. 

A, 10 ; 

; <LF> 

CALL 

$TTY0T 


» 

dr3fcr: MVI 

A, 13 

<cr> 

CALL 

$TTY0T 

send 

DR3FW2: POP 

PSW 

get length back 

INX 

DRV32: RZ 

H 

increment * 

PUSH 

PSW 

save char count 

MOV 

A, M 

get next character 

INX 

H 

increment * 

CALL 

$TTY0T 

send char 

POP 

PSW 

count 

DCR 

A 

decrement it 

JMP 

END 

DRV32 

again... 


A>REN FORLIBX.REL =FORLIB.REL 
A>LIB 

*FORLIB=FORLIBX<..TTYDRV-1> 
•TTYDRV 

*FORLIBX<TTYDRV+1..> 

•IPLIB 

*/E 

A> 


Listing 12. The command-line sequence to 
build a new FORLIB.REL incorporating the 
new TTY. DRV file (Listing 11). 


need to rename FORLIB.REL to prevent its 
being written over. Then we can call up 
LIB, install the modules up to TTYDRV, 
then the new TTYDRV, then the rest of 
FORLIB. Optionally, we can also install 
IPLIB. 

The commands would be as found in 
Listing 12. 

If the IPLIB.REL modules are included 
in FORLIB.REL as indicated above, the 
linking process is exactly as it would be if 
FORLIB were being used alone. 

A command line using L80.COM might 
look like this: 

L80 MYPROG, MYSUB1, MYPROG/N/E 

Here, MYPROG and MYSUBl are relocat¬ 
able object files produced either with 
FORTRAN-80 or MACRO-80. MYPROG is 
assumed to be a main program and 
MYSUBl a user-written subroutine mod¬ 
ule. (The /N switch saves the program on 
disk under the specified name, MYPROG; 
the /E switch will search the system li¬ 
brary (forlib.rel) for any globals that 
may have been undefined, then exit to 
the operating system.) 

With a separate IPLIB. REL library, the 
following command line could be used: 
L80 MYPROG,MYSUBl,IPLIB,MYPROG/N/E 

Either of the procedures above will 
produce an executable program stored on 
the default disk. 

Ready to try? 

The programmer willing to invest 
some time to develop familiarity with the 
IPLIB routines can turn out fairly interest¬ 
ing and sometimes rather atypical 
FORTRAN material. For those who wish 
to pursue this approach to interactive 
FORTRAN, I will make a demonstration 
program and the library available in 
source and relocatable object form to 
users who send a formatted H17 5 1 // 
(hard-sectored) or 8" single-sided/single¬ 
density format disk. 

The only condition is that the disk must 
be accompanied by sufficient return 
postage and a mailing enclosure that will 
withstand the return shipment. 


Ordering Information 

Charles Saunders 

1501 East Wells Fargo 

Olathe, KS 66062 A 
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NEW PRODUCT!!! INTERNAL EXPANSION CARD FOR THE ZENITH Z-148 From 
PREMIER TECHNOLOGIES, INC. Will support the PC buss structure for enhancement boards 
such as modem cards, LAN adapters, Hard disk controllers and more. Adds 1 and V 2 slots. Plus the 
PTZ148X has a built-in calendar/clock with battery backup! Retail $139. LIBERTY price $118. 
Special Z-148 w / 640k 1 floppy & 120mb drive using the PTZ148X. Call for current special low price!!! 


PRINTERS 

NEC ELF 360.470 

NEC P560 24 PIN 
DOT MATRIX LQP.. 11 05 

SR 1 0/15.562/699 

SD 10/15.399/532 

SG 10/15.254/436 

QUADJET/IBM.436 


MODEMS 

RACAL VADIC W/ SW 

1200PC/2400PC.249/496 

QUADMODEM II W/ XTALK 

300/1200.354 

300/1200/2400.517 

300/1200/EXTERNAL.... 399 
300/1200/2400 EXT.... 569 


Tcm/th data 

systems 

The quality goes in before the name goes on. 


MONITORS 

ZVM-1220A/1230A_115 

ZVM-135 COLOR RGB . .459 



IBM SOFTWARE COMPATIBILITY 
OR YOUR MONEY BACK! 

YES YOU GET THE IBM/PC SOFTWARE COMPATIBILITY YOU WANT WITH THE GEMINI PC 
EMULATOR BOARD OFFERED BY LIBERTY INTERNATIONAL OR YOU GET YOUR MONEY BACK! 


The GEMINI BOARD will make your Z-100 virtually 
compatible with all 5000 programs in the IBM/PC library. 
You will have two powerful computers in one with the 
GEMINI BOARD installed. 

That’s right. The new GEMINI PC EMULATOR 
BOARD now makes the Zenith Z100 family of computers 
compatible with the IBM/PC library of programs. 



EMULATOR BOARDS 


$CALL 


GEA and quantity 
discounts available. 

Respond with this coupon and 
get the special savings on the 
$30 GEMINI SOUND OPTION 
and/or Z-100 PC O/S. 


LIBERTY INTERNATIONAL 

101 SCARLETT DRIVE 
CHESAPEAKE, VA 23320 
(804) 482-5768 



You select the proper mode for the program you wish to 
run — either one of your existing Zenith programs or a 
program from the IBM/PC library. 

REQUIREMENTS: 

The Z-100 video board must have 64K video RAM chips 
installed, an IBM compatible operating system must be 
used in the IBM/PC mode, up to 8MHz operation is 
possible on upgraded computers with 8MHz processors 
installed and the board will work with a hard drive using a 
Z-217 controller. 


MAIL THIS COUPON IN NOW FOR EXTRA SAVINGS! 

Yes I want IBM compatibility now! Satisfaction guaranteed! 

Send me_Gemini Board(s) at $_ea. for a total of $_ 


Yes I want to take advantage of the extra savings for the sound option with this 
order! 

Send me _ Sound option(s) at $15.00 ea. for a total of $_ 

Yes I want to take advantage of the savings for the MS-DOS O/S for the 
Z-100 PC with this order! 

Send me __ O/S at $90 ea. for a total of $_ 

VA residents add 4% sales tax. $_ 

The total of my order is $_ 

Payment enclosed: □ 

Charge my VISA/MC Acct. #_Expires_/_ 

Name_ Phone_ 

Shipping Address _ 

City _ 


State. 


. Zip. 


Mail To: Liberty International, Gemini Dept., 101 Scarlett Drive, Chesapeake, VA 23320 

No charge for credit cards—shipping included—VA state residents add 4% tax. 

IBM and IBM PC are registered trademarks of International Business Machines. 
Zenith and Z-100 are registered trademarks of Zenith Data Systems. 
Gemini is a registered trademark of D.E.L. Professional Systems 









































Supplier Notes 


New Educational Robot Makes Learning Fun 


Hobbyists and engineers alike are being 
invited to enjoy the fun and challenges of 
Heath’s new educational robot. HERO 
2000 was introduced by the Heath 
Company in early March, and is now 
being marketed by Heathkit/Zenith 
Educational Systems as the central 
element in a sophisticated learning 
system for automation training and 
robotics. 

This 78-pound, 32" tall robot has a few 
skills which make it sound like the toy of 
the future. It can move at a speed of 80 
feet per minute, sing in four octaves, 
speak any language, and even locate its 
own charger and plug itself in for a 
recharge. 

It has some impressive specifications 
which put it into a different league from 
HERO 1, Heath’s first educational robot. 

For starters, HERO 2000 has a 16-bit 
microprocessor, the 8088. The system 
comes with 24K RAM, expandable to 
576K. On-board ROM is 64K, and in¬ 
cludes a specially enhanced version of 
BASIC, demonstration programs, direct 
text-to-speech conversion, and diagnostic 
routines. 

HERO 2000 also has eight closed-loop 


DC servomotors, which power the 
robot’s drive, torso, and arm movement. 
And the robot has eleven 8-bit slave 
microprocessors controlled by the master 
processor, thereby allowing simultaneous 
functions. 

Heath describes the robot as having an 
open architecture—which provides 
ample opportunity for hobbyists and 
students to expand and modify the 
system. Among the features that ought to 
intrigue the electronics hobbyist are: a 
radio-frequency link remote-control con¬ 
sole with typewriter-style ASCII 
keyboard and LCD readout; a card cage 
with nine slots available for add-on circuit 
boards; a full array of on-board 
sensors—including sonar, temperature 
and light sensors; a speech synthesizer 
that can speak any language; a fully articu¬ 
lated arm with five axes of motion; and 
the expandability of the on-board RAM. 

Heathkit/Zenith Educational Systems 
has devised a three-part educational 
series centered on HERO 2000. The first 
course of the series, “Intelligent 
Machines”, gives an overview of the state 
of the art in computer-controlled 
machines. It stresses application as well 



On the top of HERO 2000 is a keypad and 
LCD display provided for direct control of 
the robot. 

as operation in subject areas such as 
machine intelligence, sensory input 
devices, robot control and programming, 
and computer-aided design and manufac¬ 
turing, among others. Fifteen ex¬ 
periments performed on the HERO 2000 
trainer robot reinforce the concepts 
covered in the course. 

The second course, “Electronics for 
Automation,” takes a look at the electron¬ 
ics involved in the components of 
automated systems. Topics covered in¬ 
clude operational functions of control 
circuits, regulating devices, timing and 
decision-making devices, and active and 
passive sensory circuits. Thirteen ex¬ 
periments are provided to reinforce the 
concepts in this course. 

Finally, “HERO 2000 Programming 
and Interfacing” examines the hardware 
and software of HERO 2000 in detail. 
The areas covered in this course include 
HERO 2000 BASIC, the HERO 2000 
monitor, speech synthesis, motor 
movement, sensory systems, and inter¬ 
facing. This course comes with seventeen 
experiments on the trainer robot. 

All three courses are available from 
Heathkit/Zenith Educational Systems. 
Courses 1 and 2 are available in both self- 
study and classroom formats, while 
course 3 is available in self-study format 
only. The self-study formats are priced at 
$99.95 each. 

HERO 2000 costs $1,999.95 in kit form 
without an arm or remote console; add 
$500 for the arm, and $499.95 for the 
remote console kit. The fully assembled 
robot with arm and remote console is 
priced at $4,499.95. 

For more information, write to: Heath 
Company, Department 570-506, St. 
Joseph, MI 49085. 



The rear card cage of the HERO 2000 automation trainer swings open to allow access to 
the twelve card slots. Nine slots are left open for users to fill with additional RAM memory 
or with their own experimental circuitry. 
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Now available with 
8087 Support! 

MTBASIC 

Basic Compiler 


Features: 

Multi-line functions Multitasking 
No runtime fee 
Handles interrupts 
Fast native code 


Windowing 
Interactive 
Compiles in seconds 


MTBASIC is easy to use since you can write programs in an inter¬ 
active environment and then compile them using only one com¬ 
mand. MTBASIC has many advanced features like multitasking, 
random file access, formatted I/O, assembly language calls, and 
ROMable code. 


The MTBASIC package includes all the necessary software to 
run in interpreter or compiler mode, an installation program (so 
any system can use windows), demonstration programs, and a 
comprehensive manual. 

Ordering 

MTBASIC is available for CP/M, MS-DOS, and PC-DOS systems 
for $49.95. MTBASIC with 8087support is available for MS-DOS 
for $79.95. Shipping is $3.50 ($10.00 overseas). MD residents 
add 5% sales tax. MC, Visa, checks and COD accepted. 



P.O.Box 2412 Columbia,MD 21045-1412 
301/792-8096 
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H/Z89-90 PRODUCTS 


4MHz Speed Up 
Plug-in unit doubles the 
computer’s speed. Eliminates long 
waits for program execution. Fully 
supports Heath, C.D.R., and 
Magnolia. No trace cutting. 

DSM-240 . $99.97 

Upgrade Monitor ROM 
Replaces existing monitor. 
Supports 4 MHz operation. Boots 
eleven different devices. Expanded 
commands. 

KMR-100 . $59.95 

Extra Cooling 

Extremely quiet 2 Vi fan provides 
required extra cooling for hot 
machines. Easily mounts between 
the two card cages. Plugs inside 
with the existing fan connector. 

SCF-200 . $59-95 

Replacement Rack Panel 
Replaces the existing metal back 
panel. Adds cut-outs for two 5 
drives, 8" floppies, Winchesters, 
joy sticks, extra printers, modems, 
audio output, instrumentation and 
many, many more. 

RBP-200 . $35.00 



ENGINEERING 


I/O Board Expansion 
Adds four additional I/O board slots 
inside the computer case. Now have 
seven right-hand and four left side 
slots. Easy DIP switch port selec¬ 
tion. Now run up to four disk con¬ 
trollers or multiple printer boards 
or ???? 

EXP-700 . $395.00 


Transportable Conversion 
Kit contains everything to convert 
an ’89-90 into a 32-pound 
transportable computer. Nine inch 
amber CRT. Detachable keyboard. 
Conversion requires only a screw¬ 
driver and nutdriver. 

TRA-890 . call 


DSM-240, KMR-100, RBP-200, 
SCF-200 include $3.50 S&H/unit. 
EXP-700 include $6.00 S&H/unit. 
CA residents add 616% sales tax. 
All prices subject to change without 
notice. 


P.O. Box 1268 
La Canada, CA 91011 
(818) 957-6322 
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Sextant Binder Interface Kits 

Now you can interface your copies of Sextant to a 
3-ring binder! Tough plastic Magazine Holders iet you 
preserve, protect, and organize your copies of Sextant 
without drilling holes in them. 

Each package of 1 2 holders costs only $2.95. To order 
yours, return the coupon with your payment today to 
Sextant Publishing Co., 71 6 E Street, S.E., Washington, 
DC 20003. 

Instructions 

1. Open magazine to center. 

2. Slip pages through slot in 
magazine holder. 

3. Slide holder to center of 
magazine. 

4. Place magazine in any 
standard 3-ring binder. 



I want 3-ring binder "holes" for my copies of Sextant ! 

Send me_packages of 12 magazine holders 

$2.95 each. Please add $.75 to your total order for shipping 
and handling. 

□ Payment is enclosed. (Checks must be in U.S. dollars 
payable on a U.S. bank.) 

□ Charge my □ Visa □ MasterCard 

Card #_Expires_ 

Name_ 

Address_ 


Send your order to Sextant Publishing Co., 71 6 E Street, S.E., 
Washington, DC 20003 


Zenith. We’re compatible where 
it counts...“AT” the top! 


Presenting the 
IBM/AT-compatible 
Zenith Z-200 PC. 


CALL FOR 
LOWER PRICE 



power in your office, turn to the new Zenith Z-200 Advanced 
PC. It's the affordable answer to your company's needs for 
advanced computers running both DOS and XENIX. 

The Z-200 Advanced PC is faster than ... and fully com¬ 
patible with . . . the IBM AT. Its enhanced keyboard is detachable 
for easier use. Plus serial and parallel ports come standard. 

The Z-200 Advanced PC allows for tremendous expand- 


teh/th 


standing Zenith tradition! 


I data 
I systems 


has 20 megabytes of storage and 
tal Winchester drives. And it has 
f the IBM PC and Zenith Z-100 PC 
for advanced scientific, engineer and 
well as for sophisticated program 
iness and commercial graphics. The 
another innovation from the long- 


When Tbtal Performance is the only option. 

For more information on the new Zenith Z-200 Advanced PC, 
visit your local Zenith Data Systems dealer today at: 

CALL OR WRITE FOR FREE CATALOG 

OMNI DATA SYSTEMS INC. 

35 Park Street 

ATTLEBORO, MA 02703 I VISA 
1 ( 617 ) 222-0423 
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Classified Ads 


Software 

Another ZIMBAZI breakthrough! 
“ZPORTS” provides direct control over 
the ZlOO’s serial and parallel ports from 
Turbo Pascal. Set baud rates, read status, 
control handshaking, read/write 
characters without MS-DOS overhead 
and interference. “ZPORTS” polled- 
mode operation allows flexible and easy 
interfacing to your favorite devices. Full 
source code plus a nifty terminal 
emulator program, all for $24.95. Write 
for spec sheets. Zimbazi Products, 7405 
Berkman Drive, Austin, TX 78752. 

SORRY, but you waited too long! The in¬ 
troductory price of ZIMBAZI’s Z100 
Graphics Library is history. “ZGL” now 
costs $39.95. Still, “ZGL” is the deal of 
the century and offers the Turbo Pascal 
programmer features not available 
anywhere else, at any price! You get full- 
color text, turtle, and graphics “windows” 
plus over 90 supporting routines. Your 
money back if not impressed! Zimbazi 
Products, 7405 Berkman Drive, Austin, 
TX 78752. 


Hardware 

FOR SALE—Z100, two drives, 192K, 
green monitor, software. $1400 or best 
offer. 207/866-7075, evenings. 

HEATHKIT H8 complete system. HA-8- 
6 Z80 board, PAM37 monitor ROM, 
H19A terminal, dual H17 disk drives, H- 
8-4 serial board, WH8-64 64K dynamic 
RAM, HA8-3 color board and MPI 99 
printer. All original and in perfect condi¬ 
tion. Software and spares included. 
$1,150 for turnkey system. Tom Curelli, 


664 Bay Green Drive, Arnold, MD 
21012; 301/757-3660. 

FOR SALE—Z100 ALL IN ONE, 192K 
RAM, dual floppy drives, high resolution 
monochrome monitor (new style mother¬ 
board). Also included: technical manuals 
and dust cover. $1,499. Bob June, PSC 
Box 4155, Grand Forks AFB, ND 58205; 
701/746-8675. 

HEATH H89, 64K, three drives, printer, 
modem, much software. Will ship. $550. 
813/895-7409. 


How to order a Classified Ad 


To get in touch with your fellow 
Heath/Zenith users, place your short 
notice in Sextant’s classified section. 
The rate is only 750 per word, with a 
minimum of 15 words. 

Send your typewritten ad and pay¬ 
ment to: Sextant, Classified Ad De¬ 


partment, 716 E Street., S.E., Wash¬ 
ington, DC 20003. Please include 
your name and phone number for our 
records. 

Deadline is May 21 for the July- 
August issue, and July 16 for the 
September-October issue. 


Hi Five Drives 

We were the first with 
high density 5V4” drives. 

And We’re Still 
The BEST! 



• High density and 96tpi capability 

• Internal or external mounting 

LOW PRICES! 

Single Drive Internal: $285 
Single Drive External: $345 
Dual Drive External: $565 


The Jp!hf/w Experts 

We have been selling & developing software & hardware 
products for Zenith computers for over 2 years. We are 
a Zenith authorized dealer & service facility. 

We know and love Zenith Computers 
You’ll love our support! 

YouTl LOVE our Prices! 

Z-148-42 2 drives, 256K mem. $1299 
Z-158-42 expandable, 2 dr. 256K $1899 
Z-171-42 portable & compatible! $2049 
Z-241-81 AT performance, 

Zenith quality $2999 

Free! 180 Day Warranty & 30 Day Phone Support 
Free! Shipping—Anywhere In Continental U.S. 

Visa & Mastercard —only 2% extra! 


[ 


c 


Custom Computer Systems 

P.O. Box 797 • Lyons, Colorado 80540 

( 303 ) 823-5394 


Call collect to 
place an order 


D 
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Use this issue’s Reader 
Service 
Cards to get 

FREE 

INFORMATION 

from Sextant advertisers. 

When you see an ad for a 
product you’re interested in, 
circle the ad’s Reader Service 
Number on the postage-paid 
card at page 62. When you 
mail in the card, we’ll tell our 
advertisers you’ve asked for 
more information. It’s a great 
way to find out more about 
the hardware, software, and 
peripherals you need to 
improve your system! 



FBE Cards 

For Heath/Zenith 89 Computers 


SPOOLDISK ™ 89 Electronic Disk and Printer Inter¬ 
face/Spooler. Microprocessor-based card with 128K RAM 
acts like fast, quiet disk and runs printer via Centronics 
Parallel interface (RS-232 Serial available). Use for normal 
system printing or spooled automatic printing with 
multicopy, multifile capability. I/O via unused serial ports 
327Q and 337Q. Installs on right side bus (No Room? See 
FBE SLOT 4!). CP/M and HDOS software included. 

SPOOLDISK ™ 89 $195 Printer Cable $24 
SLOT 4 Bus Extender Adds fourth slot to right side bus. 
Easy installation with no permanent modifications. Uses ex¬ 
isting accessory mounting bracket to hold cards in place. 
Provision for swapping slot I/O with switch or by software. 
SLOT4 $47.50 

H89PIP Parallel Interface Port Two ports using 8255 PPI 
chip. Each port has 8 data bits and 3 control bits. One port is 
buffered for use as Centronics Parallel printer port. The 
other is bare for use as input or output. Installs on right or 
left side bus. Printer driver software included. 

H89PIP $50 Printer Cable $24 

FBE Research Company, Inc. 

P.O. Box 68234 Seattle, WA 98168 
206-246-9815 (Evenings) 

VISA and MasterCard Accepted • CP/M is a Trademark of Digital Research Inc. 
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Scuttlebutt 


It was fun to see Zenith get the 
Internal Revenue Service contract that 
so many observers thought would go to 
IBM. But we wonder about the effect 
of having thousands of people get their 
first exposure to a Zenith computer 
during an IRS audit. 

Like a second opinion on the Western 
Regional HUG Conference? The 
March Byte carried Jerry Pournelle’s 
reaction: “Fascinating: that show still 
retains the excitement and general 
atmosphere of the old days before 
computers became such big business.” 

Since the last issue went to press, 
Sextant Publishing Academy has bid a 
fond farewell to the graduating class of 
Jennie D. Allen, Victoria Saxon, and 
Bryan M. Rutberg (listed in order of 
their disappearance). This gave us an 
opportunity to divide up the work 
somewhat differently. We also 
rearranged the furniture twice. 

Most of Jennie’s duties were split up 
between Beth Saxon-Giles—promoted 
to take over as managing editor—and 
Beverly Voigt, our new editorial 


assistant and production assistant. 

Some of the tasks of our former 
editorial and production assistant, 
Vickie, were turned over to Kieran 
O’Leary, our new office assistant. 

Beverly came to us from the Hillman 
Library of the University of Pittsburgh, 
where some of her work involved the 
use of 1-2-3 and WordStar. Kieran 
comes from right across the street; he 
generally manages to arrive and leave 
after the rush-hour traffic has abated. 

Janet L. Stotts replaces Bryan as 
advertising manager. He learned so 
much here that he figured he was 
ready to help start Capital Computer 
Digest. 

Two of our new employees will plunge 
head first into society at the Midwest 
HUGCON May 2-4. That’s out near 
the St. Louis airport at the Henry VIII 
Inn & Lodge. Details by modem at 
314/291-1854. 

Zenith isn’t depending on the Z171 to 
beat out the IBM PC Convertible in 
every competition for portable 
computer sales. They have the ZF-181 


ready to aim at the market for lap-tops 
with 3.5" disk drives. 

We’re sorry to see Alison Phillips retire 
from conducting the “Z100 Notebook.” 
We appreciate all the work he put into 
it. We also appreciate his finding a 
replacement. 

Effective with this issue, William N. 
Locke has taken over the column. He 
is a naval officer stationed in the 
Norfolk area. Bill’s been interested in 
the Heath line of computers since 
about 1982 when he built his first 
machine through the National Technical 
Schools. 

This year’s International Heath/Zenith 
Users’ Group Conference is set for 
August 15-17 at the Hyatt Regency 
O’Hare outside Chicago. (Details from 
HUG, Hilltop Road, St. Joseph, MI 
49085, 616/982-3463.) 

We ll probably have about a half 
dozen of our crew on hand for the new 
product announcements, fun, seminars, 
fun, door prizes, fun, lectures, fun, 
food, fun, selling, fun, and fellowship. 
We might even have time for some fun. 



HEATH/ZENITH 88, 89, 90 PERIPHERALS 


16K RAM EXPANSION CARD 

Expand your H/Z 88, 89 RAM Memory to a FULL 64K and begin using larger 
and more powerful programs with our 16K RAM card. 

Fully compatible with: Magnolia Microsystems and CDR CP/M and 
disk I/O interface cards. 

Featuring: Complete installation instructions • Mounting bracket • 

90 day warranty 

Field reliability record exceeding 3 years 

Only $65.00 

Shipping & Handling $5.00 



PORT SERIAL 

2 >-CARD--I/O 

/3 PORT PARALLEL 

. . not your typical vanilla-flavored serial 
and parallel interface. . 

Your H/Z 88, 89, 90 can now directly connect and 
operate EPSON, IDS, ANADEX, GEMINI, SILVER REED, 

NEC, SUPER 5, PROWRITER, 0KIDATA, and many more 
line printers using CENTRONICS style parallel inter¬ 
face with our 2/3rds, 2 port serial, 3 port parallel interface card. Or you may use all 24 digital 
lines in various configurations of input, output, or bidirectional modes for industrial control or 
data sampling. 

Features: 

• 2 Serial Ports Supporting Ring Input, and External Clock • 3 Parallel Ports, 24 Total Digital 
Input/Output Lines • Fully Compatible with All Models of H/Z 88, 89, 90 using Heath/Zenith 
CP/M or HD0S • Now Supporting CP/M Version 2.2.04 • Choice of Centronics Line Printer 
Support Software for the CP/M or HD0S Operating Systems • Reduced Computer Bus Loading 
and Chip Independent Design 

Complete with Installation Instructions, Documentation, 90 Day Warranty, Two Serial Cables and 
a Parallel Cable Internal to the Computer. 

Price $199.00 Second Operating System Driver $25.00 

Shipping & Handling $10.00 



REAL TIME CLOCK 

You will be able to perform time and date stamping for 
point of sales software, and bulletin board software or 
perform time studies as well as real time data sampling 
with our REAL TIME CLOCK. This peripheral card is a 
perfect companion to our 2/3rds card for industrial 
control and data sampling. STOP WATCH time study and 
alarm demonstration software is included for either the 
CP/M or HD0S operating systems. You will be able to 
view the current date and time on screen continuously 
or simply listen to an audible beep every fifteen minutes 
and the hour chimed or disable the clock entirely at your 
option. 

Features: 

• True 1/0 Addressing, Not Memory Mapped • User Selectable Address • Rechargeable Battery 
Backup Using Commonly Available Batteries • Installable on the Left or Right Side of the Computer 
(Left side operation requires our 1/0 expansion module.) • Month, Day, Year, Hours, Minutes, 
Seconds, 1/10’s, 1/100’s and 1/1000's of Second Accuracy • Interrupt Capability Based on 
Tenths of Seconds, Seconds, Minutes, Hour, Day, Week or a Specific Date and Time • Choice of 
CP/M or HD0S Operating System Software Driver and Demonstration Programs 





Price $105.00 with Batteries $89.00 without Batteries 

$ 25.00 Software for Second Operating System 

Shipping & Handling $5.00 


HD0S is a reg. trademark of the Heath Co. CP/M is a reg. trademark of Digital Research 

PRICES ARE LESS SHIPPING AND TAX IF RESIDENT OF CALIFORNIA 

MAIL ORDER: 12011 ACLARE ST., CERRITOS, CA 90701 (2 1 3 ) 9 24-6741 

TECHNICAL INFO/HELP: 8575 KNOTT AVE., SUITE D, BUENA PARK, CA 90620 ( 7 1 4 ) 952-39 30 


\WtiTM 

data systems 

SERVICE CENTER 


TERMS AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE — VISA AND MASTER CARD GLADLY ACCEPTED 
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Software Magic from Advanced 

Software 

Technologies 


Shown here is Genie "popped up" on a Z-110 running Lotus 
123. From the left are: The Genie main menu, the Genie 
rolodex style card file, the Genie notepad containing data cut 
from Lotus, the Genie DOS performing a directory command, 
the Genie alarm clock (at the bottom,) the Genie typewriter, 
Genie calendar, Genie Cut and paste, Genie Calculators, and 
the Genie Ascii table. 


Genie is a memory resident application. This means that once you load Genie 
it is always available for you to use. Just hit the magic keys and Genie will ap¬ 
pear (Shift-Shift: No function keys lost.) You can have Genie perform various 
tasks, and when you finish Genie goes away and you are back where you 
started. 

Here is what you get with Genie: 

• KEY MAPPER - Redefine any key on the fly, store long commands in a single 
key, and save many maps on disk. 

• TrueDOS™ - Run any MS-DOS program inside the window. FORMAT, SORT, 
BACKUP, compile, all without leaving your application. 

• CALCULATORS - you get two calculators, one regular floating point calculator, 
and programmer’s calculator for base conversions and bit operations. 

• NOTE PAD - you’ll never have to hunt for paper and pen again. Simply call up 
Genie’s Note Pad and jot down what you need. Or expand the buffer to 56K: 
Instant editor. 

• CUT AND PASTE - Cut text from any place on the screen and output it later. 
Cut long commands off the screen and into your KEY MAPPER, move data 
from your spread sheet to your word processor: Instant integration. 

• CALENDAR - schedule appointments for any year up to 9999 keep track of 
expenses, search and print the calendar. 

• ROLODEX - a name address and telephone number list that you can search 
any time. No limit on the number of cards. You can even output an address 
directly to your word processor. 

• ALARM CLOCK - Have your Genie remind you of appointments, set alarms to 
ring at any time on any day. A window appears with a reminder of what each 
of the 8 alarms is for. 

• ASCII Table - programmers never have to leaf through big books to find the 
ASCII value of a character. 

• TYPEWRITER - Knock out quick memos any time, even send ESCAPE codes 
to your printer. Cut a portion of a spread sheet and paste into the typewriter for 
quick printouts. 

• SCREEN SAVER - Automatic phosphor protector for your tube. Genie will even 
let you blank the screen manually to discourage peepers. 

• COMMAND STACK - Lets you access up to the last 2K worth of commands 
you typed. 

Best of ail with Genie you only have to load what you use. If you don’t need to 
use an ASCII chart don’t load it. Need extra alarms? then load two alarm 


Only Genie Gives you so much for so little 


^ ADVANCED 
f 1 SOFTWARE 
IJ TECHNOLOGIES 

452 West 47th Street 
New York, NY 10036 
(212) 247-0150 
ORDERS ONLY CALL 

1-800-437-4400 Ext 800 


Yes please rush me the following software for my 

_Z110/120 _PC compat. 

_ Copies of Genie @$54.95 _ 

_ Spelling Helper(s) 29.95 

_ Print Spuffer(s) 24.95 _ 

_ Scientific calc. 19.95 

_ Genie pack (I want it all) 

Saving $40 $89 _ 

Sub total _ 

shipping 4.00 

NY Tax (8.25%) _ 

TOTAL _ 


Check end □ 
M/C □ 

VISA □ 

Card Number 

Expires_ 

Name _ 

Address_ 

Company_ 

City/ST/Zip _ 


.Your Tel Num 


a Print Sputter™ (spooler/buffer) to speed and manage all your 
printing. 

a development pack to let you write your own pop up programs, 
including many routines for windowing, and source code for our 
Rolodex. Writing pop ups is a snap. (Please call for details) 
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Because it’s a Zenith Z100 equipped with 
a Gemini Emulator Board - and that 
makes it compatible with virtually all 
5,000 programs in the IBM/PC library. 

It means having the power and flexibility 
of two excellent computers in one, 
because a Gemini enhanced Z100 
delivers the computing capabilities of 
both systems. 


GEMINI 


hmu wnai 5 muie, mens is nu iuss ui 1 ■ ■ ■ I -|-csr'hr-»~ilr-in\/ irio 

computer power and no loss of time. Just WJLm# f3ecnnoiogy inc. 

plug in the Gemini Emulator Board and 11-11151 Horseshoe Way, 

go to work. Richmond, B.C. Canada V 7 A 4S5 

Gemini Emulator Boards: available For general information or technical supi 

at your local Heathkit Electronics call (604) 274-1283. 

Centre for less than the cost of many Circle #178 on Reader Se „ ice Card 

popular integrated software packages. 

IBM and IBM/PC are registered trademarks of International Business Machines. Gemini is a registered trademark of D.E.L. Professional Systems Inc. 



























































































